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AccorDING to Ballentyne’ our knowledge of the systemic bone 
diseases of the foetus is so deficient that for the present a proper 
classification is impossible. For this reason he considers it better 
to make no attempt at all to group these cases, but prefers to arrange 
the various instances of fetal bone disease which have come under 
his own observation under individual types, designating each by a 
letter of the alphabet. 

But, even were our knowledge of these diseases so deficient as 
Ballentyne would have us believe, such a grouping of the cases 
would only make the matter more confusing, and its general adop- 
tion would prove extremely unsatisfactory. Fortunately, such a 
course is entirely unnecessary, for the pathological anatomy of fetal 
bone disease has been carefully studied by competent observers, 
and the lesions which have been found are so characteristic that the 
classification is a comparatively easy matter. 

Thus, the disease formerly known as congenital or fetal rachitis 
has been carefully studied by a number of authors, and has been 
found to be a distinct systemic bone disease, having nothing in com- 
mon with rachitis. Kaufman showed conclusively that this affec- 
tion may be represented by cases which apparently differ decidedly 
from one another, but which, nevertheless, are identical in the prin- 
cipal features. ‘Two such variations are recorded by Ballentyne as 
types C and D. 

In a recent paper’ on this subject I showed that this disease is 
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not nearly so fatal as had been previously believed. The number 
of isolated living cases recorded in the literature, and the number 
of living examples seen by Kassowitz and myself, show that not 
infrequently the foetus survives, and that after birth and during 
the subsequent life these individuals present characteristic and 
easily recognized peculiarities. So that in chondrodystrophia feetalis 
we have a fetal systemic bone disease which has not alone a well- 
understood pathological anatomy but also characteristic clinical 
features. 

Under types A and B, Ballentyne records two cases of fetal bone 
disease which have all the characteristic lesions of a disease long 
known as osteogenesis imperfecta. Quite a number of cases of this 
malady have been recognized and described since Berdenave pub- 
lished the first case in 1763. The name was given it by Vrolik. 
The pathology has been. studied and accurately described by a 
number of writers, particularly by Stilling, Hildebrand, and Buday, 
who have demonstrated that the lesions are characteristic and easily 
differentiated from those of other diseases. 

Thus, Ballentyne’s cases, recorded as types, are not really types 
of distinct bone diseases at all, but simply represent cases of two 
well-understood pathological conditions. Moreover, all the cases 
of systemic bone diseases in the foetus, if we except those associated 
with some general constitutional anomaly (cretinism or syphilis) 
. have been found to be cases of either chondrodystrophia fcetalis 
or osteogenesis imperfecta. As these two diseases present pecu- 
liarities, both in their pathology and in their external characteris- 
tics, which are not alone distinct, but in absolute contradistinction 
to each other, a sound and adequate classification, far from being 
impossible, is really a simple matter. 

The systemic bone diseases of the foetus may therefore be divided 
into three classes: 1, those associated with other constitutional 
anomalies; 2, chondrodystrophia fcetalis; 3, osteogenesis imperfecta. 

The last, which is to be discussed in this paper, has been fairly 
well known to pathologists for some time; but, as the cases reported 
under this name were practically all confined to stillborn or prema- 
ture infants, it has not, up to the present time, been recognized or 
studied by the clinician. At any rate, so far as I can ascertain, no 
case in the living subject has been reported under the name of 
osteogenesis imperfecta. 

The facilities accorded me by my friend and chief, Dr. W. R. 
Townsend, at the “Hospital for the Ruptured and Crippled,” have 
enabled me to examine clinically many cases of congenital bone 
disease. Among the numerous and diverse abnormalities which 
have appeared at the ‘“‘out-door department” of the hospital during 
the past five years I was much surprised to find two cases which, 
from their history and clinical manifestations, are undoubtedly 

cases of osteogenesis imperfecta. 
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As all those who have"fpreviously written upon this subject 
were quite positive that this disease is incompatible with extra- 
uterine life, I should have hesitated to class these cases as such had 
it not been for the fact that the clinical manifestations at birth and 
during early life were exactly like those found in stillborn infants 
with osteogenesis imperfecta. Moreover, the symptoms later on 
in life were exactly those which a study of the pathology of this 
disease would lead us to anticipate. ; 

In order to show the connection between the pathological anat- 
omy and the clinical manifestations of this disease, I will give a 
brief summary of the pathology. 

The general appearance of the newborn infant or foetus with 
osteogenesis imperfecta is peculiar. It. resembles somewhat the 
chondrodystrophic individual; but this resemblance is only super- 
ficial and confined entirely to thickened skin and subcutaneous 
tissues which give these individuals an obese or oedematous appear- 
ance. However, the skin and subderma in osteogenesis imperfecta 
are not nearly so uniformly affected as in‘chondrodystrophia, for 
there are many cases in which these are perfectly normal. In osteo- 
genesis imperfecta the extremities are not shortened, at any rate, 
not as a result of cessation or retardation of growth. ‘They are, 
however, often much bent and deformed, and they are always so 
brittle that the slightest violence results in fracture. Not infre- 
quently there are intrauterine fractures. ‘These may be recent and 
present the ordinary signs of fracture, or they may be firmly united 
and only evident by the abundant calluses present. ‘The latter 
may be so numerous that they give the bone a peculiar nodular 
appearance. The intrauterine fractures may cause much deforma- 
tion, but they unite firmly, as a rule, and pseudarthrosis is rare. 

On examining the body more closely it is found that the fragility 
of the bones is not confined to the extremities, but extends to all 
the bones of the body. Thus, the spinal column is soft and friable, 
presenting anteroposterior or lateral deviations; the ribs are often 
fractured, sometimes to an extraordinary extent, as in Merkel’s 
case, which presented forty-three fractures of the ribs alone. The 
clavicle is often fractured or shows signs of intrauterine fracture 
and repair. In fact, the stability of the entire skeleton is more or 
less markedly diminished, and, instead of acting as a framework 
for the body, is its most delicate and fragile part. Not alone is this 
true of the skeleton of the body, but it is also true of the cranial 
vault. Here ossification is always defective, though sometimes 
this is only evident by the widely patent sutures; occasionally it is 
entirely absent, and the cranial vault consists simply of a soft mem- 
branous sac. 

The examination of the bones after their removal from the body 
shows changes which correspond with those found in the parts 
accessible externally. The bones are delicate and fragile, and the 
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most insignificant force is sufficient to cause fracture. At times the 
periosteal bone shell is so thin that it can be crushed between the 
fingers. 

Sections of the bones show them to be exceedingly porous. ‘The 
trabecule are thin and defective; the outer periosteal layer is thin, 
and, instead of being composed of a continuous dense bone, consists 
of small bone plates or trabecule. Calcification of the ostoid tissue 
is defective, and in some places absent entirely. ‘The epiphyseal 
cartilages are normal as to size and consistence. 

Microscopic examination shows that the pathological process is 
confined entirely to the shaft of the bone, where it seems to prevent 
the normal development and calcification of the ostoid tissue. ‘The 
growth of the cartilage—that is, the proliferation of the cells—the 
formation of rows and their subsequent calcification and disintegra- 
tion go on in a perfectly normal manner; only when the stage of 
true bone formation is reached are there evidences of disease. The 
osteoblasts are diminished in numbers; they deposit only a thin 
layer of osteoid tissue; and calcification is retarded, deficient, or 
entirely absent. The organs of the body, aside from the bones, are 
apparently perfectly normal. 

Osteogenesis imperfecta, therefore, is a systemic bone disease 
which evidently attacks the very young foetus, and, without causing 
other appreciable abnormalities, prevents or disturbs the normal 
development and calcification of the osteoid tissue. Externally the 
disease manifests itself by defective development of the cranial 
vault and fragility of the bones of the entire skeleton. 

The general opinion (Schmidt, Ballentyne, Schuchardt, and 
others) has been that the foetus with osteogenesis imperfecta prac- 
tically always dies during intrauterine life. So far in all the cases 
reported the newborn infant was either dead or died within a short 
time afterward. I am, however, in a position to say that this is 
not nearly always the case. The cases which I am about to record 
presented exactly the manifestations which are pathognomonic of 
osteogenesis imperfecta at birth, and yet both have survived and are 
still living. In faci, I believe and I hope to prove that these are 
not the only living examples of this disease. Before, however, 
proceeding to discuss this point, I will give the histories of my cases. 

Case I.—H. M., aged sixteen months. First seen on June 17, 
1901. 

Family History. Parents both apparently healthy, and there is 
no chronic constitutional or mental disease in the family. ‘The 
father is said to be addicted to drink, but not excessively so, nor 
does dipsomania occur in his family. 

During the early months of pregnancy the mother resorted to 
various expedients (drugs) to induce abortion, but otherwise the 
pregnancy was normal and the infant was carried to full term. The 
head presented and the labor was uneventful. 
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From the first it was noticed that the infant was peculiar; it 
appeared obese, and the head was large. Moreover, the lower 
extremities assumed a very remarkable attitude, which they main- 
tained for some time after birth, and even to-day there is a ten- 
dency to keep the limbs in this position. (Fig. 1.) The thighs were 
flexed at maximum and rotated out; the legs were flexed to a right 
angle and closely approximated the abdomen, the outer edge of the 
left foot lying upon the inner surface of the right leg, and the outer 
edge of the right foot lying upon the inner surface of the left leg. 
At birth the child was very weak, but it nursed without apparent 
difficulty, and soon improved, so that by the end of the third month 
it was doing fairly well. At this time the mother discontinued 


Fig. 1. 


nursing and began to feed the infant various proprietary foods. 
None of the foods seemed to agree, and the child steadily declined 
until it came under my observation. 

Status. Very delicate male infant, aged sixteen months, having 
the peculiar appearance shown in Fig. 2. The head is large, the 
fontanelles, both anterior and posterior, are widely open. All the 
cranial sutures are patent and can be readily felt. The frontal 
suture is patent and extends half-way down the forehead. ‘The 
two lower incisors are just coming through. 

The thorax is prominent, somewhat barrel-shaped, but there is 
no abnormal breaking of the ribs. The abdomen is protruding, 
and there is double inguinal hernia. 

The extremities, both upper and lower, are much bent and 
deformed. There is angular deformity, evidently the result of 
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fracture, of the left radius. Both femora are bowed anteriorly, and 
the legs present both anterior and lateral deviations. The anterior 
bending of the lower ends of the tibiz is angular, and in appearance 
is very much like the deformity which occurs in the same situation 
as a result of infraction in rachitic children. There is lumbar 
kyphosis of the spine. 

The child was placed upon a diet, but as the nature of the condi- 
tion was not suspected, nothing was said about careful handling. 
The general health soon improved. 


Fig, 2. 


A few months after treatment was begun it was noticed that the 
child refused to use the right arm, ard cried when it wes handled. 
On examination it was found that the humerus was fractured. The 
mother denied that there had been any traumatism, and she did not 
know that it had been injured until the child refused to use the arm. 
The fracture healed perfectly within four weeks. 

In August, 1901, at the earnesi solicitation of the mother, and 
not realizing the condition of affairs, I undertook to correct the 
deformities of the legs. The child being anesthetized, I proceeded 
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to attempt manual correction. However, I was greatly surprised 
to find that the bones fractured like cardboard as soon as I attempted 
to bend them. The force necessary to break the bones was insig- 
nificant, not nearly sufficient to fracture any but the most brittle 
bone. The fractures were put up in plaster of Paris, and union 
was firm at-the end of four weeks. 

Now that the fragility of the bones was apparent, I instructed 
the mother to protect the child from violence. However, though 


Fig. 3. 


these instructions were carefully followed, he began to have frac- 
tures at frequent intervals. ‘The most insignificant force seemed 
to-be sufficient to occasion fracture. Knocking the limb slightly 
against the side of his carriage or chair, grasping suddenly for some 
object, etc., have given rise to fractures of the arms or thighs. 
During the fall of 1901 he fractured his right humerus: for the 
second time; in the summer of 1902 he fractured the left humerus; 
in the fall the right radius and ulna. During 1903, at various times, 
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he fractured the lower end of the right femur, the upper end of the 
left femur, and the lower end of the right tibia. In January of this 
year he fractured the upper end of the left femur. 

The deformities present when he first came under observation, 
and the extreme fragility of the bones, which was noted at the time 
of his operation, make it more than probable that he had sustained 
fractures before I saw him. These were probably unnoticed at the 
time, which is not at all surprising, because the fractures were all 
attended by very little pain and inflammatory reaction. ‘The number 
of fractures which have occurred cannot be positively ascertained. 
The mother cannot remember them all, and, as they live away 
from New York, I can only record those which have been verified 
by myself. Up to the present time (July, 1904) he has not had less 
than twelve fractures. 

Aside from the fragility of the bones, the boy presents no other 
constitutional defect. He is intelligent, talks very well for his years, 
and the general health is good. ‘The fontanelles and sutures are 
now closed, and his teeth are coming in. Fig. 3 shows the present 
appearance. 

Case II.—R. M., male, aged seventeen years. The father died 
of general paralysis. The mother, aged sixty-five years, is living 
and in good health. There are six brothers and sisters, who are all 
well. No constitutional disease in the ancestors, nor is there a his- 
tory of any fragility of bones in the family. 

He is the youngest child, and the father already showed the 
symptoms of general paralysis when he was born. The pregnancy 
and labor were uneventful. At birth he appeared plump, and, 
according to the mother, a very nice looking child. It was soon 
noticed, however, that the head was rather large and that it was 
remarkably soft, the cranial sutures being widely open, and the 
individual bones of the cranial vault were freely movable. 

Evidently the physician in attendance noticed the peculiarity and 
weakness of the infant, for it was kept lying flat upon a pillow and 
handled with great caution. However, in spite of the great care .ex- 
ercised over it, the child grew weaker, and its life was despaired of. 

Three weeks after birth, while having the diaper changed, the 
right femur was fractured, and in spite of the fact that he con- 
tinued to recline upon a pillow and was handled with extreme 
caution, he sustained three fractures during the first six months of 
his life. After the ninth month his general health began to improve, 
and since then he has enjoyed good health. 

The fragility of the bones has, however, continued. According 
to the mother, he has sustained no less than thirty-five fractures. 
The bones of the extremities have all been fractured at one time or 
another, and he is said to have had two fractures at the same time. 
The earlier fractures occurred in spite of the most careful handling, 
and the later ones have all been due to insignificant violence. 
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It seems, however, that the fragility abated somewhat as he 
grew older, for he began to make some attempt to walk when he 
was six, and could get around by holding on to furniture or other 
assistance when he was eight years old. During this period he sus- 
tained numerous fractures, but later he was fitted with braces and 
learned to use crutches, and with their aid he now walks in some 
security. The last fracture occurred two years ago. 

The earlier fractures were always treated by a physician; but later, 
as they grew more frequent, and as they were accompanied by very 
little pain or swelling, they were left to themselves. Union has 
always been firm. 


Fig. 4. 


His present condition is shown by Fig. 4, by which it is seen that 
all the bones present a remarkable series of deformities. He has a 
circumscribed spinal lordosis in the lower dorsal region. Besides 
the fragility of the bones, he shows absolutely no other abnormali- 
ties; his general health is good, and he ig intelligent, 
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Had it not been for the fact that I saw my first case while he was 
still very young and still presented the signs of defective ossification 
of the cranial bones, I should, no doubt, have considered this a case 
of idiopathic fragilitas ossium. However, soon after I saw him I 
began to study the fetal bone diseases, and while so doing I was 
struck by the likeness between this and the cases of osteogenesis 
imperfecta. In studying the case more carefully and comparing 
it with both osteogenesis imperfecta and fragilitas ossium, I became 
convinced that not only this case but the majority of cases of so-called 
idiopathic fragilitas ossium are cases of osteogenesis imperfecta. 
Case II. presented all the peculiarities which are characteristic of 
the cases usually spoken of as idiopathic fragilitas ossium, and 
would have been considered as such had I not elicited the information 
as to his condition at birth. 

In very few of the reports of cases of fragilitas ossium is the con- 
dition of the skull mentioned. If they were seen early the skull 
was not examined, and when seen later, in childhood or as adults, 
the conditions at birth were not inquired into. However, the course 
of the disease, its undoubted congenital origin, and the scanty 
details of the early. history are, I think, sufficient to enable us to 
definitely associate the condition with osteogenesis imperfecta. 
The following cases, one of which was observed by Griffiths’ and 
the rest selected from some fifty-seven cases of so-called fragilitas 
ossium (nearly all of which are identical in their nature) collected 
by him from literature, are given here as examples of cases of 
osteogenesis imperfecta which figure in the literature as fragilitas 
ossium. 

Griffiths’ own case.—H. E., male. Nothing unusual noticed 
until the second day after birth, when it was found that the right 
femur was fractured. On examination under an anesthetic it 
was found that the left femur was also fractured. Both fractures 
were treated and healed in three weeks. At the age of three months 
the right femur and right humerus were fractured during a medical 
examination. ‘As this was made with due caution, the bones were 
evidently very brittle. In March of the following year he again 
fractured the right femur, and in September the left femur. ‘T'wo 
weeks after the dressings were removed from the left femur he 
refractured it. 

“Besides these fractures there were times when he seemed to be 
having pains in various parts of the body, supposed to be rheumatic, 
but which were undoubtedly due to undiscovered fractures, since 
at least one of the thighs and one of the forearms, both of which 
united with angular deformity, were found afterward.” On several 
occasions he has fractured ribs. It is estimated that he had in all 
seventeen or eighteen fractures. He certainly had twelve. The 
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fractures were always attended by pain, but do not seem to have 
been preceded by it. Union has always been prompt. 

“Examination. Plump and apparently well developed and 
healthy looking boy. The head is decidedly larger than normal. 
The frontal bones are enlarged, suggesting rachitis, and the back 
of the head is flattened, doubtless from continued pressure, caused 
by the enforced position. There was no evidence of possible 
rachitis connected with it. There is no beading of the ribs or 
enlarged epiphyses. ‘The right arm has bad angular deformity on 
the wrist, and the right thigh is similarly deformed at the upper 
third, with inversion of the foot.” (There is no mention made of 
the condition of the cranial sutures at birth or thereafter, but from 
the description of the skull it is evident that osteogenesis was 
defective. ) 

Of the cases collected the histories are all very short, but many, 
if not all those with very numerous fractures, are cases of osteo- 
genesis imperfecta. I extract only a few cases in which there can 
be no doubt of the diagnosis. 

Case XII.—Pritchard. A male child, apparently healthy, frac- 
tured both humerus and femur without history of accident two days 
after birth; on the next day broke the humerus through while 
being moved in bed, and in three weeks broke the other femur. 
All united promptly (the subsequent history is not given). 

Case XIX.—Blanchard. A woman, aged twenty-seven years, 
experienced her first fracture at the age of two months. Up to the 
age of nine years, when first reported, she had forty-one fractures. 
At twenty-seven years of age she was able to walk, and had about 
one hundred and six fractures. Her own weight was sufficient to 
break her legs, and she frequently had produced fractures while 
turning in bed. Not much inflammation and pain attended them, 
and no pain preceded. Union was remarkably tedious. 

CasE XX.—A similar case reported by Blanchard. 

Case XXII.—Fleming. A man, aged twenty-four years, had 
his first fracture (thigh) when eighteen months old, and since has 
had in all fifty-three fractures. The simplest causes were sufficient. 
Union was remarkably prompt. 

Case XXVII.—Carson. A well-developed infant cried for five 
_ hours after a difficult birth. On the eleventh day a fracture of the 
thigh was discovered, and nine days after the other thigh was frac- 
tured. ‘T'wo days later still the humerus broke, and at this time 
callus was discovered on the radius and ulna. 

Case XXX.—Schultz. A girl, aged thirteen years, was weak 
when born, but later grew well and strong. She had her first frac- 
ture of the femur at nine months. At one and a half years of age 
the same place broke again. Up to six years of age she had five 
more fractures without any trace of bending, and by her thirteenth 
year she had not less than thirty. All were produced by the slightest 
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causes. Pain was nearly absent in the fractures of the upper 
extremities, but present in those of the lower. Union took place 
in a shorter time than in normal bone. Great bending and twisting 
of the lower extremities finally developed. 

The clinical histories of these cases show very plainly that they 
are identical with my two cases of osteogenesis imperfecta. In all 
of them the fragility of the bones was extreme; it was present at 
birth, and was not associated with any other abnormality. In 
Griffiths’ case there is mentioned a peculiarity of the head, which 
is evidently the result of defective ossification. In the others this 
peculiarity is not mentioned, but the histories of these cases which 
I have looked up in the original are otherwise fragmentary, and 
it is probable that the skull in the young was not examined, and in 
the older individuals its condition at birth or soon thereafter was 
not the subject of inquiry. No doubt they were all similarly affected. 

However, even if we leave this aside, it is evident that the prin- 
cipal features in all these cases, and in all others of a like character 
which have been carefully examined, are identical. ‘They cor- 
respond so closely with the clinical features in the stillborn or pre- 
mature infants with osteogenesis imperfecta, and they display so 
exactly the symptoms we would anticipate from a study of the patho- 
logical anatomy of this condition that there can be no doubt of the 
diagnosis. 

Idiopathic fragilitas ossium and osteogenesis imperfecta are there- 
fore only two names for the same condition, and in demonstrating 
this fact two points are definitely decided. One is that the foetus 
with osteogenesis imperfecta may survive fetal life and live to 
maturity; the other, that the condition until now known as fragilitas 
ossium, of which nothing was known, is the congenital or intra- 
uterine disease known as osteogenesis imperfecta. 

In osteogenesis imperfecta the fractures nearly always begin to 
occur soon after birth, or they are already present, though perhaps 
unsuspected, when the child is born. The newborn infant is, as a 
rule, very weak, and for this reason is generally very carefully 
handled. In this event the infant may escape fractures for some 
time. As soon, however, as the general health improves and the 
child begins to move the extremities, or, as soon as he is less care- 
fully handled, the extreme fragility of the bones becomes mani- 
fest. 

The fractures of osteogenesis imperfecta are usually attended 
by less pain and less inflammation than those which occur in normal 
individuals. This, no doubt, is due to the fact that they are gen- 
erally produced by insignificant violence, which causes less shock 
and less injury to the surrounding parts than would be the case 
were the violence great enough to fracture a normal bone. Aside 
from the minimal inflammatory reaction, the fractures are in no 
way peculiar. Union takes place rapidly, and is usually firm. 
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In. some cases union takes place so rapidly that it is doubtful if a 
complete break has occurred. Both my cases show an angular 
bend forward in the lower end of the tibia which very closely 
resembles the deformity which often occurs in the same situation 
in rachitis. A large experience with rachitic children has taught 
me that this deformity is nearly always caused by infraction as 
a result of allowing the children to be ox their feet while the 
bones are still soft and brittle. The great similarity between the 
deformity caused by infraction in rachitis and the deformity in 
the same situation in osteogenesis imperfecta, coupled with the 
extreme rapidity of the union which sometimes occurs in the latter 
disease, have led me to believe that this particular deformity and 
perhaps some other fractures of the latter disease are incomplete, 
that is, infractions. 

However, though infraction may occur, the break is complete as 
a rule, and presents all the distinctive signs of fracture. ‘The ten- 
dency to unite in deformity is no greater than in the normal indi- 
vidual. That these individuals present so many and such extreme 
deformations is not due to a specific tendency in this direction; it 
is due to the fact that the fractures occur so frequently that finally 
the individual or his guardian grows careless and does not give the 
treatment the required attention. 

It is remarkable that in spite of the difficulties encountered 
nearly all those individuals who survive early childhood learn to 
walk. It is not improbable that after a time the affected individual 
becomes expert in the use of his limbs, and thus reduces the danger 
of fracture; but the fact that he learns to walk is not due to this 
cause alone. There can be no doubt that the fragility, though it 
never disappears entirely, diminishes somewhat with age. At any 
rate, sooner or later, Cvring childhood, the cranial sutures, includ- 
ing the frontal, ossify, the fontanelles close, and these individuals 
certainly fracture the bones less frequently after puberty than 
before. Probably the active pathological process subsides at some 
time during intrauterine life or soon thereafter, and the fragility 
of the bones is simply the end result. But as neither the pathogen- 
esis of the disease nor the anatomical conditions in adult life have 
been definitely ascertained, this cannot be positively affirmed. It 
is certain, however, that the intensity of the disease process is sub- 
ject to some variations, for the patients present varying degrees of 
fragility. In some the process is very intense, and fractures occur 
as the result of the slightest exertion or precipitate movement; 
such individuals, of course, can never stand, and are compelled to 
lie in bed or in an invalid chair throughout their lives. Others, 
however, in whom the disease is of a mild character, finally get 
around very well, with only an occasional fracture to remind them 
of their abnormality. 

The general health, after the first few months of infancy, is always 
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good. Nor do these individuals suffer from pain or other symptoms, 
except when a bone is fractured. 

The differential diagnosis of osteogenesis imperfecta is com- 
paratively easy. ‘There is no other congenital disease in which 
there is such a uniform fragility of the entire skeleton. At times 
these infants are obese at birth, and if they are not carefully exam- 
ined the condition may be mistaken for chondrodystrophia fcetalis. 
However, only a little care in the examination will prevent this 
error. ‘The two conditions, far from resembling each other, are 
directly opposite. In chondrodystrophia foetalis there is a decided 
prognathus or a flattening of the whole nasal region, the cranial 
sutures are normal or prematurely synostosed, the extremities are 
shortened, the bones are dense and hard, and aside from a slight 
bowing of the legs, are not deformed. In later life there is no danger 
of mistaking the two, for the adult chondrodystrophic individuals 
are dwarfs, with very short extremities and with absolutely no 
predisposition to fractures. 

From rachitis osteogenesis imperfecta is readily differentiated. 
There is no beading of the rib, no enlarged epiphyses, no gastro- 
intestinal or nervous disturbance, and the condition is always con- 
genital. 

It only remains to differentiate the fragility of osteogenesis imper- 
fecta from that associated with other diseases. ‘This is readily accom- 
plished, for, with the exception of hereditary syphilis, none of the 
diseases in which multiple fractures occur is congenital. Osteo- 
malacia is a disease which occurs after puberty, and, besides, pre- 
sents other symptoms. Sarcoma and osteomyelitis are generally 
localized in a single bone, and have easily recognizable diagnostic 
signs. ‘The same is true of the multiple fractures associated with 
nervous diseases and insanity. In rare instances it is possible 
that syphilitic epiphysitis in a newborn infant, with a separated 
epiphysis, which is mistaken for a fracture, might be confused with 
osteogenesis imperfecta. I have seen two cases of syphilitic 
epiphysitis in infants which were mistaken for fractures, and it is 
possible that in such an instance one might think of osteogenesis 
imperfecta. However, the other symptoms of congenital syphilis, 
which soon disappear, readily clear up the diagnosis. 

In the cases of hereditary syphilis seen later in childhood which 
present no decided symptoms, but simply show signs of a vitiated 
constitution, the so-called dystrophia of syphilis, the differential 
diagnosis may not be so easy. Such children often have delicate 
bones, and are liable to fractures. These fractures do not, how- 
ever, occur so frequently, nor are they produced by such insignifi- 
cant violence as in osteogenesis imperfecta. Moreover, they do 
not occur during early infancy, but only begin to appear at or about 
puberty. If there is no history of syphilis the early childhood will 
be found to have been normal. The fractures are attended by 
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the usual inflammatory reaction and pain of fractures in normal 
individuals, and for these reasons they are treated properly, so 
that these persons do not present the numerous and grotesque 
deformities of those suffering from osteogenesis imperfecta. Be- 
sides, these individuals present the stigmata of heredosyphilitic 
degeneration. 

If we adhere closely to the clinical symptoms—that is, fragility 
of the bones—which becomes evident at birth or soon thereafter, 
and is associated with defective ossification of the cranial vault, 
but with absolutely no other symptoms, I think the diagnosis of 
' osteogenesis imperfecta will always be readily made. ‘The majority 
of the cases of idiopathic fragilitas ossium so far reported present 
the symptoms of congenital fragility. ‘That nothing of the condi- 
tion of the skull during early life is mentioned is simply due to the 
fact that no one thought of making inquiries in regard thereto. 
Some of the cases, however, though classed by those who report 
them with idiopathic fragilitas ossium, do not belong in this cate- 
gory. These are the cases reported by Schuchardt,’ Bruck,’ and 
Anshutz.° In none of these was the fragility congenital. In Schu- 
chardt’s case the fragility came on at the twelfth year, and was 
caused by a general softening of the bones of the lower extremities. 
. Bruck’s case does not resemble Schuchardt’s case at all, though 
this author places them in the same category. In Bruck’s case the 
bones were brittle, but the fragility is said only to have appeared 
at the age of fourteen years; but the bones, though much deformed 
as the result of fracture, were not soft, as in Schuchardt’s case. 
Besides the fragility of the bones, the joints throughout the body 
grew progressively more stiff, so that at the time of observation 
there was no joint in which there was free motion. Anshutz’s case 
resembles Schuchardt’s case somewhat, but is evidently not of the 
same character. The disease began acutely, with high temperature, 
great pain, and led to stiffening of the joints. It is evident that 
these cases are neither cases of idiopathic fragilitas ossium or 
osteogenesis imperfecta. 

The cause and pathogenesis of osteogenesis imperfecta are as 
yet complete mysteries. In some instances the disease seems to 
have been hereditary. In neither of my cases was there a history 
of fragility of the bones in the family. Whether the general paralysis 
of the father in the one case or the drugs taken by the mother in 
the other had anything to do with the disease I am, of course, unable 
to say. 

The treatment consists in simply placing the patient in a position 
to avoid fracture. If the disease is mild the application of the 
proper braces will be of benefit in so far as they protect the limbs. 


1 Die Krankheiten d. Knochen, Deutsche Chirurgie, Liep. 28. 
2 Deutsche med. Woch., 1897, No. 10. 
3 Mitt. aus f. Grenzgebieten d. Med. u. Chir., 1902, Bd. ix. 8. 361. 
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The literature of osteogenesis imperfecta is given in full by 
Schmidt, ‘‘ Pathologie d. Knocken,” in Lubarsch’s Die Ergebnisse 
d. Allgemein Pathologie u. Pathologische Anatomie; also in Ballen- 
tyne’s book. That of fragilitas ossium may be found in Griffiths’ 
paper in ‘ae AMERICAN JOURNAL OF THE MEDICAL SCIENCES, 
vol. exiii. 


ERYTHEMA INFECTIOSUM. 


By Henry Larned Kerra M.D., 
LECTURER IN PEDIATRICS, ALBANY MEDICAL COLLEGE, ALBANY, N. Y. 


A Form of eruption constituting in its symptom-complex a new 
exanthem was first recognized in Graz by Escherich. He had 
there an excellent opportunity to study rétheln during several 
epidemics, and was able to clearly differentiate another type of 
eruption which occurred about the same time. The clinical picture 
of rétheln as depicted in the literature has been clouded by the 
several different types of eruption and course of the disease which 
have been described. ‘Those, however, who have had large expe- 
rience with rétheln recognize it as having a distinct symptoma~- 
tology which deviates only slightly from a certain definite type. The 
polymorphous forms heretofore described are most probably the 
result of wrong diagnoses. In no class of cases, perhaps, are so 
many mistakes made as in the skin eruptions of children. Esche- 
rich has rendered a distinct service by recognizing and classifying 
a separate exanthem which no doubt has long existed and has been 
masquerading under many names. 

This disease was very accurately described by Tschamer' in 1886 
under the name “Oecrliche Rétheln.”” The appearance over the 
cheeks, the eruption on the outer surface of the arms, its absence 
over the neck and trunk, and the duration of the eruption puzzled 
him exceedingly. He recognized he was dealing with a very dif- 
ferent type of eruption from rétheln, but came to the conclusion 
that his cases ‘were an abortive form of German measles. He had 
thirty cases which were similar in all essential points. A few years 
later an epidemic of the same eruption appeared in Graz, where 
it accompanied an outbreak of measles. ‘T'schamer’s cases were 
observed during an epidemic of rétheln. This epidemic was 
described by Gumplowicz’ in 1891 under the title ‘‘Casuistisches 
und Historische iiber Rétheln,” in which he agrees with Tschamer 
in its being an abortive type of rétheln. He showed that measles 
conferred no immunity over this disease, and vice versa. 

Tobeitz® in 1896 read a paper before the International Medical 
Congress in Moscow entitled “Zur Polymorphie und Differential 
diagnose der Rubella,” and confirmed the observations and con- 
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clusions of Tschamer. He reported a number of similar cases which 
showed “a distinct departure from the general course of rubella.” 
He claimed this polymorphism was characteristic of rétheln, and 
was produced by some change in the biology of the infecting organ- 
ism effected by the season, surroundings, or some condition or 
idiosyncrasy of the individual. Escherich,‘ in the discussion fol- 
lowing this paper, made the first claim that this form of eruption 
was not identical with rétheln, but was a disease sui generis. He 
had a further chance to study this disease during two epidemics in 
Graz in 1897 and 1899. Schmid,’ one of his assistants, gave a full 
description of the disease and its essential characteristics in 1899. 
He had observed one hundred and twenty-one cases. 

Stricker,® of Giessen, also described in 1899 in a local medical 
journal an account of an epidemic of “Die neue Kinderseuche in 
der Umgebung vom Giessen, erythema infectiosum.” He was 
the first to name the disease erythema infectiosum, and this term 
was accepted and adopted by Escherich. A full description of 
forty-five cases was given by one of Stricker’s students in an inau- 
gural dissertation.’ 

Tripker,® a pediatrist in Coblenz, described in 1901 an epidemic 
of seventy cases under the title “Erythema infectiosum febrile oder 
epidemischer Kinderrothlauf.” An analysis of his cases shows 
them to be identical with erythema infectiosum, although some 
were accompanied with a slight fever. An epidemic occurring in 
Berlin in 1901 was described by Feilchenfeld® under the name “Ery- 
thema simplex marginatum,” which occurred in the same families 
and in about the same locality. 

Plachte,"° a dermatologist, observed an epidemic of this same 
exanthem which he described in 1904 as “Megalerythema epi- 
demicum die Grossflecken, ein neues Kinderexanthem.” He does 
not think the term erythema infectiosum is descriptive of the dis- 
ease, as it could be equally well applied to scarlet fever or measles. 

Heimann” reported before a meeting of Niederrheinischer Kin- 
derarzte at Cologne an epidemic of this disease which occurred in 
Solingen in 1903. He would term it erythema infectiosum mor- 
billiforme on account of the similarity of the exanthem with measles. 

Pospischill,” the attending physician to the contagious pavilions 
of the Wilhelmina Children’s Hospital, made a preliminary report 
in 1904 on “Ein neues als selbstindig akannta akute Exanthem.” 
He gives a clear and unmistakable description of erythema infec- 
tiosum which he finds is not infrequent in Vienna. He differen- 
tiates it positively from measles, scarlet fever, and German measles. 
Cases have been sent to him with a diagnosis of measles or even 
scarlet fever. 

The full report of these cases appeared in the Wiener klinische 
Wochenschrijt for June 23, 1904, and in this article Pospischill 
states that the cases formerly described by him as scarlatinoid and 
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morbilloid were in reality erythema infectiosum, which he now 
recognizes as the diagnosis of his new exanthem. 

The latest contribution on this subject is by Escherich,* who, in 
demonstrating two cases before the Gesellschaft fiir Aerzte, in 
Vienna, gives an historical review and the clinical features of this 
disease. 

A careful perusal of the literature can leave no doubt that the 
form of eruption described independently by Tschamer, Escherich, 
Stricker, Plachte, Pospischill, and others is the same. ‘These are 
all well-known men having a wide experience with the eruptive 
diseases of children. ‘The priority of recognition as a separate 
disease entity belongs to Escherich. 

A number of cases came to the out-patient department of the 
Annakinderspital in Vienna during the months of May and June, 
1904, and through the kindness of Prof. Escherich I was enabled 
to study them. Dr. Henning, of the Allgemeines Krankenhaus, 
made the colored drawings from life, and also made moulages of the 
face and arm of one of the cases. 

The description of erythema infectiosum has appeared only in 
the German literature, and this disease as such has not yet been 
recognized in America. The so-called ‘‘fourth disease,” described 
by Dukes in 1900, differs in all essential respects, and will be consid- 
ered later in discussing the differential diagnosis. 

Erythema infectiosum may be defined as a feebly contagious 
disease occurring chiefly in children, with very slight subjective 
symptoms, and characterized by a maculopapular rose-red rash, 
more pronounced on the cheeks, legs, and outer surface of the arms. 

The specific agent is unknown. ‘The disease occurs in epidemics, 
and often follows an outbreak of measles or rétheln. It is found to 
spread through families, and a number of cases have been observed 
at the same time in schools and kindergartens. It is undoubtedly 
carried by contagion, but it is not so contagious as the other ex- 
anthemata. Cases have been taken in the wards of the hospital 
both in Vienna and in Graz, and no outbreak of measles or rétheln 
has resulted. An attack of any of the other exanthemata affords no 
immunity against erythema infectiosum. 

The age most commonly affected is between four and twelve 
years. ‘The youngest recorded case was in an infant, aged fourteen 
months, and several cases have been observed in young adults. 
It is essentially a disease of early childhood. Both sexes are equally 
affected. It occurs most frequently in the spring and summer 
months. 

In cases where it was possible to make correct observations the 
period of incubation was from six to fourteen days. ‘The disease 
may be ushered in by a slight feeling of malaise, weakness, and sore 
throat, but in the majority of cases the first symptom noticed is the 
eruption. This is the most important and often only symptom. 
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It appears invariably on the external skin, and no constant changes 
on the mucous membranes have been observed. A diagnostic 
feature of the disease is the character of the rash on the face, where 
it first makes its appearance. The cheeks are chiefly affected, and 
present a symmetrical rose-red efflorescence. The skin is hot to 
the touch, and is swollen, but it is not at all sensitive and does not 
itch. The color disappears on pressure, but quickly reappears. 
The whole appearance is suggestive of erysipelas. ‘The eruption 
is confluent over the cheeks, and the edges are well defined, slightly 
raised, and distinct from the normal skin, but it may gradually fade 
on to normal skin. ‘This area of confluent eruption is rather sharply 
limited in front by the nasolabial folds, and above by the temples. 
Laterally it extends to the angles of the jaws. The skin around 
the mouth appears pale in contrast to the livid hue of the cheeks. 
Discrete spots, varying in size from a pea to a hazelnut, are 
often seen on the forehead and chin. The rash fades from the face 
after four or five days. On about the second day the eruption 
makes its appearance on the body, where it is most marked on the 
outer surface of the arms and legs. The trunk is involved to a 
much less degree, and may be almost free, but in no case was the 
rash so intensive as on the face and extremities. The eruption 
spreads toward the periphery, and the hands and feet are the last 
portions of the body to be affected. On the extremities the exan- 
them is typical and characteristic. It is morbilliform in appear- 
ance, and not so deeply rose-red as on the face. ‘The contour of 
the eruption presents frequently almost geographical outlines, and 
in many cases the appearance is suggestive of lacework, especially 
as it begins to fade at the end of the disease. On the inner or flexor 
surface of the arms the eruption is not nearly so intense. It is apt 
to become confluent around the outer surface of the elbow. On 
the legs the eruption is similar to that on the arms, and it is always 
especially well marked over the buttocks. The trunk remains 
comparatively free from eruption, although a number of discrete 
spots, sometimes crescentic in form, can be seen sparsely scattered 
over the chest and back. The rash is more macular than papular, 
and shows only a slight elevation, except on the face, where it is 
always raised. An evanescence is often observed which is perhaps 
peculiar to this disease. The rash will apparently disappear when 
some slight irritation to the skin, such as friction, exposure to cold, 
etc., will bring it out again in full bloom. The eruption is not fol- 
lowed by desquamation. It lasts from six to ten days, and does not 
leave any stains or markings such as are sometimesseen after measles. 
No hemorrhage results on pinching the skin as occurs in measles 
and scarlet fever. ‘The lymphatic glands are not enlarged as a result 
or accompaniment of this disease. 

The subjective symptoms are conspicuous by their absence. 
The tongue may be slightly coated, but it never presents the straw- 
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berry appearance and desquamation of scarlet fever. The conjunc- 
tivee are not congested, and there is no coryza or cough. The urine 
is normal. ‘The prognosis is absolutely favorable, and in none of the 
epidemics have any complications or sequele been observed. ‘The 
disease is interesting chiefly from a medical point of view, and 
especially in reference to diagnosis. ‘The care and welfare of the 
patient and the protection of other members of the family and of 
the community depend to a great degree on an early and accurate 
diagnosis of the acute exanthemata of children. ‘The expense 
involved in the maintenance of quarantine, the services of a trained 
nurse, etc., is considerable, and a great injustice is wrought when a 
wrong diagnosis is made and a child unnecessarily placed in seclusion. 

The disease most likely to be mistaken for erythema infectiosum 
is rétheln. This disease, curiously enough, was first recognized by 
the Germans toward the end of the eighteenth century, and hence 
is derived the name German measles. In this disease prodromal 
symptoms are not uncommon, and the rash spreads rapidly over 
the entire body, and especially on the chest and back. The rash 
appears first as small, discrete spots, somewhat larger than the 
punctate spots of scarlet fever, and smaller than the papular rash 
of measles. The favorite seats of the rash on the face are the region 
around the mouth, back of the ears, and on the forehead. ‘The 
color of the eruption is pale pink. The lymph nodes, and especially 
those of the post-cervical group, are invariably enlarged, and while 
there may be only a few constitutional symptoms yet a temperature 
of 103° is not uncommon. The appearance, location, and spread 
of the rash in erythema infectiosum is entirely different. ‘The 
lymph nodes are not enlarged, and in only a small percentage of 
the reported cases was any fever detected. During all three of the 
epidemics in Graz erythema infectiosum was often seen in children 
known to have had rétheln or measles. As it accompanied or fol- 
lowed outbreaks of these diseases, this point was easy to establish. 
As it not infrequently is associated with these diseases, the impor- 
tance of the differential diagnosis is all the greater. 

Measles can be excluded by the absence of all involvement of the 
mucous membranes, of all constitutional symptoms, and tie uni- 
form absence of the Koplik spots. The appearance of the rash on 
the arms and legs is strikingly similar to measles, and may cause a 
momentary confusion, but a further examination will clear up the 
diagnosis. ‘The question of its being a second eruption of measles 
with atypical symptoms has been raised. This is not tenable, from 
the fact that erythema infectiosum very often occurs in children who 
have never had an attack of measles. It is more probable that the 
so-called recurrent attacks of measles are in reality cases of ery- 
thema infectiosum. 

Scarlet fever should present no difficulties, although this diagnosis 
has more than once been made in cases of erythema infectiosum. 
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The throat symptoms, color appearance, and location of the rash, 
the constitutional symptoms, etc., have nothing in common with 
erythema infectiosum. 

Erythema exudatum multiforme, which was first described by 
Hebra,” presents more similarity in name than in clinical features. 
Here the back of the hands and feet are first affected, while in ery- 
thema infectiosum the face is the first and most characteristic seat 
of the eruption. In the Hebra type the rash is first macular, then 
papular, and later vesicular, and the disease lasts for three or four 
weeks, and is generally accompanied with severe constitutional 
symptoms. It is never contagious, and can often affect the same 
person. 

Pityriasis rosea presents some similarities in the skin lesion, but 
it seldom affects the face, is never contagious, and runs a chronic 
course of from eight to ten weeks. 

Drug rashes, toxic and dyspeptic erythemas, can all be differen- 
tiated by the history. At first sight these rashes, especially the 
serum and toxic erythemas, are very similar to the rash of erythema 
infectiosum. ‘The specific cause, the duration, location, and course 
of the eruption should remove any possibility of confusion. The, 
same can be said in regard to urticaria, where the further absence 
of itching and of the characteristic wheal formation makes the 
diagnosis clear. 

Very little has been heard of the fourth disease in the past two 
years, and the medical profession seems to have accepted Ker’s 
verdict of “not proven.” Any description of a new exanthem will 
at once recall the article of Clement Dukes,“ which appeared 
in .1900, entitled ‘‘On the Confusion of Two Different Diseases 
under the Name of Rubella (Rose-rash).” ‘The rash which is the 
characteristic feature of both diseases is very dissimilar. In the 
fourth disease the body is covered in a few hours with an extensive 
rash. The color is bright red, and from the character of the rash 
alone “‘it is impossible to distinguish it from scarlet fever.” ‘The 
face often remains free from any signs of the eruption. Profuse 
desquamation follows in a number of the cases. Without entering 
into a further discussion of this disease, it will be plainly seen that 
the essential characteristics of each disease are different. Ker,” 
of the Edinburgh City Hospital for Infectious Diseases, in discussing 
the question, “Is there a fourth disease?” said that he had long. 
been prepared to hear that there was a new disease hitherto con- 
founded with rétheln, but he could not be convinced that the fourth 
disease of Dukes met all the requirements. The disease I have 
endeavored to describe lies nearer to German measles than to the 
other types of recognized exanthemata, and may be the disease 
heralded by Dr. Ker. — 

The object of this paper is to call the attention of the American 
medical profession to a disease which has been described inde- 


| 


22 MC KEE: AMAUROTIC FAMILY IDIOCY. 


pendently by several well-known pediatrists, and which has clinical 
features distinct enough to justify its classification with the acute 
exanthemata. 
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A CASE OF AMAUROTIC FAMILY IDIOCY.* 
By James H. McKee, M.D., 


PROFESSOR OF CHILDREN’S DISEASES IN THE PHILADELPHIA POLYCLINIC, ASSISTANT 
PEDIATRIST TO THE PHILADELPHIA GENERAL HOSPITAL, ETC. 


THE patient, Abe G., aged one year, was brought to the Chil- 
dren’s Dispensary at the Ber cae Hospital by Dr. Leo H. Bernd, 
September 15, 1902. 

Family History. ‘The mother is healthy, and had four sturdy 
children by a former husband. She has never miscarried. The 
father, too, has been twice married, his first wife dying in child- 
birth during her first confinement. The baby also perished. The 
patient is the first-born of the present union. There is no history 
of insanity, imbecility, tuberculosis, or syphilis in the family of 
either parent. The father has been out of work a great deal, and 
poverty has been the consequence. At times he has been unable 
to procure sufficient food for the family. 

Personal History. The patient was born at full term, and was 
considered a normal baby. He was breast-fed during the first year. 
About four months ago he had considerable fever for a few days. 
Recently an eruption appeared over his body, but it disappeared 
very rapidly. Several months ago he fell from a chair, since which 
time, the mother states, he has been.unable to properly support his 
head. His bowels have always been constipated, and he takes cold 
easily. 

Status Presens. He presents a square rachitic head, with a 
widely open, though not depressed, fontanelle. ‘There are no teeth, 


* Read before the;Philadelphia Pediatric Society, June 7, 1903. 
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but four incisors appear ready to erupt. He is very fat and flabby, 
has a marked lumbodorsal curve, beading of the ribs, and an 
enlarged liver and spleen. He does not support his head, sit up- 
right, nor stand. 

After this initial examination, he was seen at our clinic on Sep- 
tember 24, October 9 and 29, November 13, December 31, 1902, 
and January 7 and 28, 1903. At these times he was treated for 
rachitis, for constipation, and for repeated attacks of bronchitis. 
The first disease was much improved, his dentition progressing, 
his nutrition being bettered, and his motor development advancing 
to a point where he could stand with slight assistance. This last 
accomplishment he manifestly enjoyed. He did not learn to speak, 
though he understood much that his mother said to him. At the 
last visit mentioned he was given thyroid extract. 


A. G., aged seventeen months. 


March 4, 1903. ‘The mother reported that the baby did not take 
any notice of his surroundings, and she thought that he was blind. 
She also stated that he did not use his arms for grasping, etc. 

April 8th. The patient was seen after my clinic hour, and after 
a somewhat careful examination a tentative diagnosis of amaurotic 
family idiocy was made. Dr. Bernd referred him to Dr. Mary 
Buchanan for confirmation of this opinion. We endeavored to 
take him into the Polyclinic wards, but as there was no vacant bed 
there he was referred to Dr. Griffith, at the University Hospital. 

May 17th. The child has been in the University Hospital since 
the last visit. 

He shows craniotabes and a depressed fontanelle. Chewing 
movements are repeatedly executed. His canine teeth have erupted, 
but not the incisors, so that dentition has progressed in a most 
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aberrant manner. The teeth are dark, and the enamel covers them 
but imperfectly. The tongue is coated. The ribs are soft and 
there is marked beading present. Palpation and percussion of the 
chest reveal nothing of importance, but posteriorly sonorous rales 
are heard over the larger bronchi. ‘The second pulmonic appears 
to be the loudest of the cardiac sounds, and is much sharper. than 
the aortic second sound. 

The lower hepatic border extends almost to the level of the umbil- 
icus in the right mammary line. The spleen is palpable slightly 
below the costal margin. There is a small capillary nevus on the 
front of the right thigh. The lymph nodes are enlarged in the 
posterior cervical chain of the left side, and one enlarged gland is 
present in the right chain. The axillaries are not palpable, but the 
supraclavicular nodes are felt. ‘The inguinal glands are slightly 
enlarged. 

Nervous Phenomena. 'The head rolls about when the child is 
moved, indicating paresis of the neck muscles. ‘The limbs are 
spastic. The forearms are extended upon the arms and fully 
pronated. The appearance of the claw-hand is well exhibited, 
and there are vermicular movements of the fingers resembling 
but much slower than athetoid movements. The thighs and legs 
are fully extended, as are the feet. The great toes are extended 
and the other toes flexed as in the Babinski phenomenon. When 
the child is disturbed, the left side of the face, the left arm and leg 
are moved more freely than the corresponding parts upon the right 
side. ‘The tongue apparently moves normally. The biceps, flexor 
and extensor jerks are much increased. The extreme spasticity 
of the lower extremities interferes with the study of the knee-jerk. 
Ankle clonus is present, but is not marked. 

The plantar reflex is excessive, the whole leg upon the side tested 
being thrown into spasm. The Babinski reflex is also present. The 
electrical reactions were not studied. 

Sensory. ‘The left pupil is widely dilated and does not respond 
to light; whilst the right is but moderately dilated, and responds 
rather well. The baby is unquestionably totally blind. A restless 
lateral to-and-fro movement of the eyes is present at intervals, but 
is not rapid enough to be styled nystagmus. Dr. Buchanan reports 
that the eye-grounds exhibit the picture characteristic of Sachs’ 
amaurotic family idiocy. There is hyperacusis, the patient starting 
markedly when one’s voice is elevated. Tactile sense and deep 
pressure sense are present, but the response to stimulation is very 
slow. ‘Taste is present, for the mother states that the baby shows 
a preference for certain foods, notably for orange-juice. 

Mentality is at a very low ebb. The infant is exceedingly somno- 
lent and is hard to disturb except by sounds, and when so disturbed 
the cry is at first weak and fretful. After a time it may become 
quite strong. As recorded, there has been no speech. 
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The respiratory rate is 30 to the minute, and the pulse is 136 
(after crying). Both are regular. ‘The temperature is normal, 
though at one previous visit it was 95.6° per rectum. 

May 27th. Prior to three days ago, the mother declared that 
the baby was better, but at that time he contracted another cough. 
His temperature is normal. The examination of his chest again 
reveals very little, though the sonorous rales are more marked 
than at the last visit, and are more numerous over the right bronchus 
posteriorly than over the left. His cough plainly causes him pain. 
The adenopathy is unquestionably becoming more conspicuous. 
The head is retracted and the muscles of the back of the neck mani- 
fest considerable resistance to an effort to bring it forward. ‘The 
back is also stiff. The epigastric, abdominal, and cremasteric 
reflexes are not only accentuated, but the responses follow the 
stimuli very quickly. 

The history detailed and the interesting physical findings lead 
one to the inevitable conclusion that the patient has amaurotic 
family idiocy. 

Sachs has summed up the principal symptoms of this curious 
affection as follows: 

1. Mental impairment appearing during the first months of life, 
and leading to absolute idiocy. 

2. A paresis or paralysis of the greater part of the body, and this 
paralysis may be either flaccid or spastic. 

3. The reflexes may be normal, deficient, or increased. 

4. A diminution of vision terminating in absolute blindness, 
changes in the region of the macula lutea, and later optic nerve 
atrophy. 

5. Marasmus, and a fatal termination, as a rule, about the age 
of two years. 

6. The occurrence of the disease in several members of the same 
family. 

The first four conditions are certainly fulfilled in the present case, 
though marked mental impairment did not take place, or at least 
was not sufficient to attract the attention of the parents, until a 
later period. The fatal result would probably have occurred some- 
where in the last fortnight, had it not been for the great devotion 
of Dr. Bernd, who has actually supplied this family with food. 

With regard to the occurrence of the disease in other members 
of the family it must be borne in mind that we are studying the 
primogeniture of the present union, and that the only child of the 
father by his first wife died. The mother is pregnant at the present 
time, and we shall possibly be able to learn whether the family 
tendency is existent. This last characteristic is not an absolute 
essential, however, for though there were four subjects of this dis- 
ease in the family recorded by Tay, and though the sister of Sachs’ 
first recorded case developed the same disease, there are unques- 
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tioned examples of single occurrences in families; for instance, 
Clairborne’s case. 

One may add that the present patient exhibits additional phe- 
nomena to those recorded above—viz., the somnolence and the 
curious vermicular movements of the fingers and hands of ‘which 
Clairborne speaks. 

While the diagnosis of the disease under discussion is easy in 
the present instance, there are certain clinical features that also 
suggest the possibility of both chronic meningitis and brain tumor. 
The marked adenopathy lends some support to one or other of 
these views, while at the same time it would furnish a possible 
etiological explanation of either morbid process. The case reported 
by the last-named author, together with the autopsy finds of Cham- 
berlain and Holt, showed that a tyroma of the corpora quadri- 
gemina might exist in a well-marked amaurotic idiot. So that the 
diagnosis of brain tumor at least is not incompatible with that of 
amaurotic family idiocy. The writer wishes it distinctly under- 
stood that he does not make a diagnosis of meningitis or brain 
tumor, but that both have been suggested by the study of this 
patient and retained as mental reservations.* 

When one has referred to the original report of Tay,’ in 1881, 
who gave a classical description of the eye-grounds in this curious 
disease; to the paper of Sachs? (1887), who described and named 
the disease under discussion, wholly unconscious of the reports of 
Tay and other ophthalmologists; to the discovery of Kingdon,° 
who called attention to the fact that Tay and Sachs had from 
different standpoints reported the same disorder; to the interesting 
observation of Carter* (1894), who showed thai all of the reported 
patients were Jews, one has traced, in brief, the development of 
our clinical knowledge regarding amaurotic family idiocy. Add 
to this the pathological work of Sachs, Russell and Kingdon, Peter- 
son, Hirsch, and the finds of Holt in Clairborne’s® case, and one 
has completed the story. 

But it was not until Sachs® contributed his paper in 1896 that 
interest in this disease may be said to have become widespread. 
In that year the author named was able to collect but 19 cases from 
the literature, while in 1898’ he collected first 27 and later 28. 

It is interesting to search such classical works as Gowers, Hirt, 
Keating, Holt (first edition), and Rotch (first edition) and find no 
mention at all of T’ay’s disease or of amaurotic family idiocy. Even 
at a later day the subject has not received the attention from author- 
ities that its importance seems to merit; thus the T'wentieth Cen- 
tury Practice does not deal with it at all; and in a recent work upon 
pediatrics I have been able to find no reference to it. 

Since 1898 cases have been reported by Jacobi (3 cases), Patrick, 


* The second baby presents no evidence of the disease at one year of age. 
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Kuh, Welt, Kakels, Pinckard, Clairborne (his own and one cited 
to him by Pooley), Cotton, ete. Indeed, in 1901 Falkenheim* suc- 
ceeded in collecting 64 cases. His paper is a masterful contribution 
to the literature of the subject. Sachs reported still another case 
in 1903, together with an interesting and careful post-mortem 
study. He thinks that it is no longer necessary to tabulate cases. 
That they are of much more common occurrence than these figures 
signify no one who has studied the subject can fail to perceive. 
Thus, Clairborne states that he has seen 5 cases, though he does not 
state whether they were all his own; and also adds that at the Mt. 
Sinai Hospital 6 cases had been observed. One of these was prob- 
ably Heimann’s reported case. Morse, of Boston, in discussing 
Cotton’s paper, remarked that he had seen 3 cases, one of them in 
an American. Last year Drs. Hamill, Spiller, and Posey told me 
of a case that they had seen in Philadelphia. 

In studying what is known of the etiology of this affection, one 
enters upon mooted soil. That most of the patients afflicted are 
born of Semitic parents, all contributors to the subject are agreed; 
but Sachs prophesied in 1898 that it would be found to exist among 
other people, and two reported and one mentioned case have served 
to fulfil his prediction. More cases have been observed in girls 
than in boys; thus of Sachs’ 28 collected cases, 14 patients were 
girls, 9 were boys, and in 5 the sex was not mentioned. Again, it is 
essentially a disease of early infancy, the victims being attacked, as a 
rule, between the second and the tenth months of life. 

With regard to pathological findings and the interpretation thereof, 
however, we meet with two contrary views—viz., that of Sachs and 
that of Kingdon and Russell. 

The former, strong in his convictions, and ably supported by 
Peterson, contends that the disease represents an arrest of develop- 
ment of nerve cells, and possibly of the white fibres, and allies it 
with Friedreich’s ataxia, hereditary cerebellar ataxia (type Nonne- 
Marie), hereditary spastic paralysis and the like. Kingdon, 
strengthened by the work of Wm. Hirsch, who made a splendid 
pathological investigation, and endorsed by Jacobi, believes the 
disease process to be a degenerative one. Hirsch’s work would 
seem to have proved this latter view, and he alluded to mothers’ 
milk as a possible carrier of infection. Sachs, replying to Hirsch, 
stated that several of these patients had been fed artificially, and 
also maintained that cells whose development had been arrested 
would of necessity degenerate. In his last contribution Sachs sup- 
ports his original contention most ably, and appears to have the 
better of the argument. 

While studying this subject, the writer was struck by a passage 
in Hektoen and Riesman’s Pathology: “The anatomical ‘basis of 
chronic degenerative chorea (Huntingdon’s chorea) may be con- 
sidered as degenerative disease of the cerebral cortex. The morbid 
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anatomy. of this disease is now fairly well established. There may 
be some hesitancy in admitting the disease to the category of enceph- 
alitis, as in reality the disease is a teratological defect of the gan- 
glion cells, the changes in the mesoblastic cells being secondary and 
dependent. The ganglion cells in individuals who develop Hunt- 
ingdon’s chorea are endowed with a specific energy or vitality to 
enable them to exist only a certain length of time, although it should 
be understood that they have the full potentiality of development, 
and the possessor may have enjoyed the fullest complement of 
mental development before the period of decay is at hand.”* In 
amaurotic family idiocy the development until then normal ceases 
at a very early age; but there are some clinical and more patho- 
logical resemblances between this disease and Huntingdon’s chorea. 
It might be said, hypothetically, that the “specific energy” of the 
cell in amaurotic family idiocy permits it to exist for a very short 
period of time. Gowers suggests the term “abiotrophy,” to indi- 
cate such predestined short life of cells. (See Sachs’ last paper.) 

In both of these pathological processes it may be to the sperm cell 
or the ovum that we must look, and possibly to the chromosomes of 
these cells. 

+ It has occurred to the writer that possibly a nutritive or metab- 
olic factor or factors might account for both the arrest of develop- 
ment and the degeneration occurring in this disease. 

Weissmann, in speaking of the continuity and practical immuta- 
bility of germ plasm itself, admits that it may be slightly modified 
by nutritive causes. A careful study of the normal chemical and 
histological elements of the blood, and of its possible bacteriology, 
and also an extended study of the ‘sebretions, might settle the point 
as to whether or-not an infectious agent is operative here; or such 
investigations might reveal something of importance in support of 
a metabolic hypothesis. It is regretted that opportunities for such 
studies were not afforded in the present case. 

The writer begs to submit the following facts: The disease is 
most common among the progeny of a hardworking, self-denying 
race, and a race in which the neuropathic element is a very pro- 
nounced one. Another disease in which there is disordered metab- 
oljsm is common among Semitic peoples—viz., diabetes mellitus, 
and the affection is frequently observed in several generations of a 
family. ‘The developing impregnated ovum is wonderfully pro- 
tected against both infectious and nutritive causes of a blighting 


* Among different races one finds that the period of active development of the cerebral cell 
varies ; thus, Charles Darwin speaks of the way in which the full-blooded African and the 
Caucasian youth may be educated side by side, but in one intellectual advancement ceases a 
number of years before the other has attained his mental maturity. In studying the lives of 
the truly great, one is struck by the intellectua! achievements of many of these men at an age 
when their less favored brethren have passed into the period of 

“ The lean and slippered pantaloon, 
Sans teeth, sans eyes, sans taste, sans everything.” 
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character, but the growing embryo and foetus can be affected by 
the environmental factor of innutrition or malnutrition (the parents 
of the present patient have actually been pinched by starvation). 
Again the nursing child may be suckled with a milk insufficient in 
important constituents to meet its growing demands. Lastly, 
these patients are always far below par, nutritively, are subject to 
repeated attacks of bronchitis, exhibit weak digestive organs, and 
finally perish of marasmus. 

As a control statement it is necessary to admit, however, that, 
taken seriatim, most of these theoretical considerations may be 
advanced in favor of an infectious cause. ‘The repeated attacks of 
bronchitis probably occur because of the little one’s poor resisting 
powers. ‘The father of Clairborne’s patient had advanced pul- 
monary tuberculosis, and the tuberculous lesions in the baby 
probably represented true complications and not essential parts 
of the disease, amaurotic family idiocy. 

The questions of pathology, symptomatology, differential diag- 
nosis, and prognosis, the writer will not treat here, because they 
are all ably dealt with elsewhere. 

With respect to treatment, Sachs states that it might be advisable 
to prevent conception in these families had not healthy children 
been born to the parents of several amaurotic idiots. The writer 
would suggest a most strict hygiene of the mouth and nasopharynx 
in subjects of this disease, bearing in mind the suggestive work of 


Spiegelberg in the study of the bacteriology of the pneumonic com- 
plications of gastrointestinal diseases. He believes that the fre- 
quent infections of the lower air-passages occur from these situa- 
tions. 

If, in the future, a nutritive or metabolic cause e be found respon- 
sible for or operative in this disease, some animal therapy may serve 
eventually to successfully combat it. 


Subsequent History. During the summer (1903) the patient’s 
nutritive condition perceptibly improved, particularly during the 
weeks spent at the Children’s Seashore House at Atlantic City. 
With the onset of cooler weather, however, he failed to do so well, 
and again suffered repeated attacks of bronchitis. His nervous 
condition remained practically unchanged. 

On January 3, 1904, I referred him to St. Christopher’s Hospital, 
and he was admitted the same day to Dr. Tully’s service at that 
institution. With Dr. Tully’s kind permission, Dr. Philip Norris, 
interne at the hospital, courteously sent me a copy of his subse- 
quent history and chart. Appended is a brief abstract of the notes 
furnished by Dr. Norris: 

During the early days of his stay in the hospital the patient’s 
state of nutrition underwent little change, but from January 16th, 
when he weighed 15 pounds, he progressively lost flesh, and on 
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February 22d, the day before his death, he weighed but 12 pounds. 
His bowels were constipated at first, but became quite loose in 
February. Occasionally they were green and contained mucus, 
and at times they were offensive. Tympanites was marked upon 
several occasions. 

His temperature was irregularly remittent, strongly suggesting 
the possibility of tuberculous disease. ‘The lowest recorded tem- 
perature was 95°, the highest 103°. ‘The respiration rate was rather 
low at first, and apparently not always commensurate with the tem- 
perature. For two days (February 12th and 13th) his breathing 
was of the Cheyne-Stokes type. With the onset of the catarrhal 
pneumonia, the respirations became accelerated. On February 12th 
the chest was found “full of large mucous rales,”’ but no consolida- 
tion was demonstrable until five days later, when dulness upon per- 
cussion was found at both bases. 

The pulse was weak throughout his stay at St. Christopher’s 
Hospital, and on several occasions it was not perceptible at the 
wrist. Irregularity of the pulse was also present at intervals. 
Coldness and cyanosis of the extremities were frequently ob- 
served. 

The nervous phenomena, as described in Dr. Norris’ notes, 
differed but little from our own findings, as'recorded. ‘The same 
variability in symptoms and signs were observed, however, that 
one sees so usually in meningitis. ‘Thus upon one day, general 
anesthesia was found, the soles of the feet alone appearing sensi- 
tive to touch. On the very next day, however, hyperzsthesia 
existed. Some studies of the electrical reactions were made. On 
February 17th, strong galvanic and faradic currents were required 
to elicit any muscular response, “especially in the muscles of the 
neck.” On February 18th, much weaker currents were required 
to produce contractions, but the reactions of degeneration were 
present in the neck muscles. 

Dr. Krause, ophthalmologist to the hospital, made the follow- 
ing notes (January 18, 1904): “Fibrillary tremor, particularly in 
the upper lids. Vertical nystagmus. Eyes in normal position. ‘The 
pupils dilate fully and equally under atropine. O. S. media clear. 
Disc oval, 90°, extremely pale and white. ‘Trophic excavation. 
The arteries and veins are much contracted.” 

On February 21st he had a slight general tetanic convulsion. 
Early in the morning, February 23d, a number of tonic and clonic 
convulsions were observed by the nurse. ‘They were largely con- 
fined to the extremities, and the average duration was thirty seconds. 
At 4 a.m. he had a more protracted convulsive seizure, lasting about 
two minutes, and two hours later he died quietly. 

A necropsy was held fifteen hours later, but four hours after 
death the vitreous humor was drawn off with a hypodermic syringe, 
and each posterior chamber was filled with a 10 per cent. solution 
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of formalin. (The eyes were splendidly hardened as a result of this 
procedure, and the retinse were well preserved). 

The autopsy revealed an extensive catarrhal pneumonia, involv- 
ing both bases posteriorly; a general adenopathy, and a number 
(six) of agonal intussuscepta of the ileum. The veins of the pia 
were much distended, and the brain itself was exceedingly heavy 
and cedematous, rendering its removal difficult. The brain and 
cord were removed with little injury, however, and were sent to 
Dr. Spiller. -Dr. Buchanan removed the eyeballs. Sections were 
cut from thymus, thyroid, lymph nodes, and adrenals, and were 
preserved for the pathologist; but I have secured no report upon 
the same. There was no macroscopic evidence of tuberculous 
infection. 
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OCULAR MANIFESTATIONS IN AMAUROTIC FAMILY 
IDIOCY. 


By Mary Bucuanan, M.D., 
OF PHILADELPHIA. 


A. G., the patient, was sent to me by Dr. McKee on April 22, 
1903, at which time he was so depressed that a satisfactory fundus 
examination could not be made. The pupils were about 4 mm., non- 
responsive to diffuse daylight, but the eyes were constantly rolled 
up and in, the pupils being contracted with convergence, making 
a view of the macular region impossible without a mydriatic. An- 
other visit was requested, but instead the child was taken to the 
University Hospital, where the diagnosis was confirmed by Dr. 
de Schweinitz. 

On May 18th following, the patient was again examined by the 
writer, after leaving the University Hospital. His physical condi- 
tion showed considerable improvement. At this time the pupils 
were unequal, the right 4 mm., responding to condensed light; the 
left 5 mm., non-responsive. ‘Thef{media were clear, showing a 


scleral ring out, and a very marked pigment ring beyond. The 
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disks were atrophic and bluish-white in color. The vessels were 
very much reduced in size, especially the arteries, which, in the left 
eye, were so small that it was very difficult to trace them over the 
red eye-ground. ‘The retinal pigment was absent in many places. 

The macular region in each eye showed the pathognomonic con- 
dition. ‘The fovea showed as a dark-red oval with sharply defined 
edges, the color corresponding to that of the veins. At its centre 
a tiny yellow reflex was seen. Surrounding the fovea was a large, 
greenish-white, oval patch, very dense at the fovea, and gradually 
fading away toward the periphery. Several minute retinal vessels 
were traced over the white area. In both the fovea and the sur- 
rounding oval the long axis was horizontal, the latter measuring 
about one and one-half disks’ diameters. 


A.G. Left eye-ground at eighteen months. 


A few words to those unfamiliar with ophthalmoscopic examina- 
tions may not be amiss. The special point of interest lies in the 
macula, which, in a normal eye, is red, like the rest of the fundus, 
except that it is a trifle darker and has no vessels visible upon it, 
while in amaurotic idiocy the macula is always occupied by the 
oval white patch surrounding the fovea, as previously described. 

The optic disks, normally, are transparent, with numerous arte- 
rioles passing through the nerve, which, although not differentiated 
by the examining eye, give a healthy, yellowish-red hue. Here the 
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nerve heads have a hard, white, opaque look. All the tiny vessels 
have disappeared. 

The vessels in the normal eye are round and full, the arteries 
being about two-thirds the size of the veins, showing the light 
streak. Here the arteries are very small, in fact scarcely traceable 
over the red fundus, and the light streak is absent. 

The pigment ring which surrounds the disk is normally softened 
in outline by the nerve fibres passing over it, but here it stands out 
with startling distinctness, marking the degeneration of the fibres. 

All descriptions of the macular conditions in this disease agree 
fairly well, variations in the tint-of the white area being due to the 
kind and amount of light used in the examination. It is often 
described as a bluish-white or dead white. The disks have been 
reported healthy in some cases and the vessels normal in size, but 
the majority have had optic atrophy, at least late in the course of 
the disease. 

Strabismus and nystagmus have been reported present in several 
cases, but they were incidental. 

The movements of the eyes are free and constant. The pupils 
generally respond to light somewhat, if only sluggishly. Dr. Clair- 
borne’s case showed external squint and ptosis of one eye, and is 
noteworthy from the facts that the patient was not of Hebrew 
extraction, had a distinct tuberculous family history, and the autopsy 
revealed a tuberculous tumor of the corpora quadrigemina, and 
tubercles through the lungs, spleen, and bronchial glands. 

Dr. Cotton’s case resembled ours in the inequality of the pupils 
and in the spasms which the slightest noise or jar brings on, in 
which the arms and legs are rotated internally and adducted, and 
the whole body slightly involved. During one of these spasms the 
writer noticed that the pupils, which had been about 2 mm. in 
diameter, almost equal, and active to light, were suddenly dilated 
to 5 and 6 mm. in the right and left respectively, non-responsive to 
strong illumination, remaining so for half an hour, although the 
spasm lasted only a moment. 

Although amaurotic family idiocy was first discovered and 
described by Mr. Waren Tay, an ophthalmologist, in 1881, no 
explanation as to etiology and pathology was vouchsafed. Very 
few eyes have been obtained for microscopic examination. Mr. 
Treacher Collins made slides from the eyes in Mr. Kingdon’s case, 
and reported that the choroid was healthy, but that the retina had 
been thrown up into a fold around the macula, rendering the 
retinal examination unsatisfactory. It showed a spacing out of the 
outer reticular layer, which he regarded as indicative of oedema. 
These folds always produce such spaces, however, even in healthy 
eyes. 

a B. Sachs was the first to realize the general nature of the 
disease, and after a thorough microscopic examination of. the 
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cortex he decided it was an arrest of development. It remained 
for Dr. Hirsch to make a complete examination of the cortex, the 
spinal cord, and of the basal ganglia with the improved methods 
of staining and hardening, to determine that it was really a degen- 
erative process. 

Dr. Ward Holden, who made a pathological report on the eyes 
of Dr. Hirsch’s patient, was the first to show the relationship between 
the fundus condition and the general nervous affection. By secur- 
ing the eyes four hours after death, before post-mortem changes 
had begun, and by hardening one eye in 10 per cent. formol, he 
obtained a specimen in which the retina stayed in position at the 
macula. ‘To avoid error he also prepared the eyes of an infant dead 
of the same disease (pneumonia) in exactly the same way. 

In the normal eye the ganglion cells vary from 10 to 30 microns 
in diameter. In the periphery, where the cells are scattered, large 
cells abound; but in the macular regions, where the ganglion layer 
is several cells deep, the cells are small, irreguiarly pear-shaped, 
and packed closely together. 

Sections of the diseased eye in this case showed the average size 
of the ganglion cell to be increased, and the average shape to be 
altered toward the globular. In Nissl preparations of the formol 
eye, with a one-eighteenth immersion, the cell membrane and cell 
reticulum could be made out, but no Nissl granules were present, 
and the cell body had the appearance of having had its liquid con- 
tents withdrawn. No actual cedema of the. retina was found. 
The other layers were apparently normal. The ciliary nerves were 
normal and the ganglion cells of the ciliary body did not give these 
reactions. The optic nerve showed an absence of myelin in many 
fibres, and the neuroglia tissue was increased—simple degeneration. 

Comparisons with the preparations of the brains of the patients 
of Drs. Sachs and Hirsch show the staining reactions in the cerebral 
and retinal cells in each case were identical. 

The changes in the fundus are explained by the changes in the 
ganglion cells. In the fovea the ganglion cells are absent. At the 
margins of the fovea the ganglion layer is six to ten cells deep. One 
disk’s diameter from the fovea horizontally it is three to four cells 
deep; two disks’ diameter, two or three cells deep, till at the periph- 
ery it is a scattered layer of single cells. Hence we have the red 
centre destitute of the cells with the choroid showing through, next 
the dense white, corresponding to the deepest portion of the layer, 
fading away gradually as the cells become fewer. In the vertical 
meridian the ganglion-cell layer thins out more rapidly than in the 
horizontal. 

The optic nerve atrophy Dr. Holden regards as both an ascend- 
ing and a descending degeneration; a breaking down of the neu- 
raxons of the affected retinal ganglion cells and of the affected 
ganglion cells of the basal ganglia. 
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The ocular neurons have undergor.s a primary alteration like 
the cerebral neurons, both being embryologically related, developed 
from the same medullary tube of the involuted ectoderm. 

The cerebral degenerative progress can be marked by examining 
the eyes. These are normal at birth; at three months there is a 
haziness in the macular region, and the picture is complete gener- 


_ally by the sixth month. 


The pathology is very satisfactory, but the etiology is still await- 
ing the genius of a Sachs, a Hirsch, or a Ward Holden. 


HISTOLOGICAL, EXAMINATION OF THE EYES IN A CASE 
OF AMAUROTIC FAMILY IDIOCY.' 


By Epwarp A. SHumway, M.D., 
AND * 


Mary Bucuanan, M.D., 
OF PHILADELPHIA. 


(From the William Pepper Laboratory of Clinical Medicine, Phoebe A. Hearst Foundation.) 


THE eyes upon which we desire to report are from a patient 
presented by Dr. James H. McKee before the Philadelphia Pediatric 
Society in June, 1903, the history of which is given in full by Dr. 
McKee in a preceding article, in the same number of this JouRNAL. 
The ophthalmoscopic appearances, seen first in March, 1903, were 
typical of the disease, and are well illustrated by Dr. Buchanan’s 
sketches. Directly in the macular region of each eye there was 
a horizontally oval, white area, in the centre of which was a 
sharply defined cherry-red spot. The white area measured about 
two disks’ diameter. across, and faded off gradually into the sur- 
rounding retina. The fine retinal vessels were not veiled, and 
ran uninterruptedly across it. The optic nerves were in a condition 
of white atrophy, the arteries being espe-ially reduced in calibre. 
Later examinations made by Dr. Buchanan showed a gradual 
reduction in the size of the white spot, which took the shape of a 
vertical instead of a horizontal oval, and became grayish in color, 
while the red spot assumed a brown hue. The lesion did not 
disappear entirely. 

The child died of pneumonia at St. Christopher’s Hospital, 
February 23, 1904, at the age of twenty-nine and one-half months. 
Permission to perform an autopsy was difficult to obtain, because 
of religious beliefs, and after eight hours 10 per cent. formalin was 
injected into each eye, to prevent, if possible, post-mortem changes. 


1 Read before the Section on Ophthalmology of the College of Phytilans of Philadelphia, 
April 19, 1904. 
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The autopsy was finally made nineteen hours after death. ‘The eye- 
balls were removed entire; one was placed in 10 per cent. formalin 
and the other in Miiller’s fluid. The one placed in formalin was 
removed after twenty-four hours and hardened inascending strengths 
of alcohol until 75 per cent. was reached. It was then divided in 
a horizontal plane, the section passing through the macular region, 
in which the discolored area was still visible macroscopically. 
Portions of the retina in this region were cut out and embedded 
in paraffin, so that study could be made of the ganglion cells. 
The other half was embedded in celloidin, and serial sections were 
cut and stained with hematoxylin-eosin, by the Van Gieson method, 
and with thionin. The eye placed in Miiller’s fluid, together with 
the optic chiasm, remained in this solution, with several changes 
into fresh fluid, for four weeks, and was subsequently hardened in 
alcohol, bisected, and embedded in celloidin for study of the changes 
in the optic nerve by the Weigert method. 

The sections cut in paraffin pass directly through the macula 
and fovea centralis. They were stained with a 2 per cent. solution 
of thionin, for ten minutes, washed in water, differentiated in 
absolute alcohol, and mounted in xylol balsam. Microscopic 
examination shows the following conditions: Post-mortem changes 
are inconspicuous, and no cedema of the retina can be found. 
The ganglion cells, however, are in an advanced stage of degen- 
eration. Many of them have disappeared completely, so that in 
the macula, where the cells are ordinarily present in rows of from 
three to six or even more, only a single, interrupted row can be 
seen. ‘The cell bodies are so lacking in chromophilic elements, 
that they can be detected only in the very deeply stained, and 
slightly differentiated sections. Then the distorted nucleus is seen 
to be surrounded by a network which represents the framework 
of the cells. The cell outlines are irregular, in many cases rounded, 
and without any dendritic process. ‘The Nissl bodies have dis- 
em entirely. Compared with the cells in the normal retina 
of a child they are swollen. In many cases the cell body has dis- 
appeared, leaving the nucleus alone. Sections of the Miiller solution 
eye, stained by the Weigert method show the swollen cell bodies 
better, and reveal the presence of closely packed granules in the 
cell, which stain dark brown. Sketches made by Dr. Buchanan 
(Fig. 1) illustrate these changes very distinctly. 

The retina, as a whole, is thinner than normal, and the thinning 
seems to be at the expense of each of the layers. The nerve fibre 
layer is narrower, the ganglion cells are reduced in number, as has 
been described, and those of the inner and outer nuclear layer, 
representing respectively the bipolar ganglion cells, and the nuclei 
of the visual cells, are also fewer than in the normal eye. Many 
of the former are irregular in outline, and show nuclear degen- 
eration. The inner segments of the rods and cones are preserved, 
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but the outer segments are degenerated. This degeneration is 
possibly in part due to post-mortem changes, but not entirely so, 
as-the sections show penetration of this layer, here and there by 


Fie. 1. 


Degenerated ganglion cells: A and B, stained withthionin; C, stained with Weigert stain. 


clumps of the characteristic pigment granules from the retinal 
pigment layer. In the formalin eye, the retina has remained in 
place throughout, and the sections of the part removed for paraffin 
embedding show that the choroid is included with the retina, 


Photomicrograph of the optic nerve at its entrance to the eyeball, showing entire atrophy of 
fibres on the nasal side, with some normal fibreson the temporal side. Weigert stain. 


although the retina is ordinarily much more easily removed from 
the choroid than is the choroid from the sclera. In the macular 
region, the retina, in the celloidin sections, measures 132, while 
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in similar sections from a normal child’s eye, hardened and embedded 
in the same way, it measures 2474. The retina is therefore reduced 
almost one-half in thickness, and the adhesion of the retina and 
choroid, with the pigmentation of the outer layer, show that a 
decided atrophy, with adhesion between the retina and choroid 
must have been present during life. The sections of the optic 
nerve, stained by the Weigert method reveal an entire absence of 
normal fibres in its temporal half, and a great reduction in those 
on the nasal side; this part of the nerve, however, shows many 
normal fibres, as the photo-micrograph (Fig. 2) by Mr. Walmsley 
at the Pepper Laboratory demonstrates. Sections of the chiasm 
and optic tract show complete atrophy of all the nerve fibres. 

In the 11 cases in which the anatomical examination has been 
made, the conditions present in the eyes have been recorded in only 
5. The first 2 were Kingdon’s cases, in which the eyes were 
examined by ‘Treacher Collins, ? who found cedema of the retina, 
especially located in the outer molecular layer, and atrophy of the 
optic nerves. At the time of these examinations, however, very 
little attention was paid to the study of the ganglion cells, and 
nothing is said specifically about their condition. Moreover, in 
both cases, the eyes were fixed in Miiller’s solution, so that the 
retinas were detached from the choroid and exhibited folds in the 
macular region. Miiller’s solution was shown to be a poor fixing 
solution for the retina by Schultze. Lhe membrane is inevitably 
detached, and its elements are distorted by the pulling of the shrink- 
ing vitreous humor. Very deceptive pictures of oedema are pro- 
duced in this way, as is shown in a striking manner by comparison 
of the eyes in our case. In the formalin eye the retina is in place, 
and in the celloidin sections, measures 132y in thickness at the 
macula; in the Miiller solution eye the retina is completely detached, 
there is decided spacing out of the layers, and it measures 336y, 
or nearly three times that of the retina in the fellow eye. On the 
other hand, formalin does not disguise an existing oedema, as 
examination of sections of eyes with detachment of the retina or 
high-grade optic neuritis will prove. We believe, therefore, that 
the findings of Collins were due in part to the fixing solution used, 
and to the deceptive appearances caused by the folds in the macular 
region. 

In the third case (Peterson’s) examined by Ward A. Holden,‘ 
the autopsy was not made until forty hours after death, so that 
the results were unsatisfactory, owing to the advanced post-mortem 
changes. 

The fourth case (Hirsch’s) was also examined by Holden.’ He 
reported enlargement of the ganglion cells, which had become 
globular and had lost their chromophilic elements. The cells stained 
by the Weigert method showed coarse, black granules. The cell 
membrane and the cytoreticulum could be made out under a 
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zs immersion, but no Nissl granules were present, and the cell 


body had the appearance of having had its liquid contents with- 
drawn, leaving the naked cell framework. 

Finally Mohr’s*® case, published in 1899, in which the eye was 
fixed in Flemming’s chromic-osmic acid solution. Mohr reported 
cedema of the outer molecular layer, especially of the so-called 
Henle fibre layer, which makes up the outer portion of this layer, 
in the region of the yellow spot, a degeneration of the outer segments 
of the rods and cones, and the formation of a granular substance 
between the external limiting membrane and the choroid, which 
measured 380 in thickness, although the retina itself in this region 
measured but 704. ‘The thickness of the Henle layer was 350z 
against 170/ normally found in the adult retina. ‘These conditions 
Mohr ascribes to cedema, probably caused by angioneurotic disturb- 
ances, the result of pathological alterations in the cervical cord. 
Such a marked thickening of this region, however, if present during 
life, would be surely evident ophthalmoscopically, and as Higier’ 
observes, if cedema were caused by such alterations in the cervical 
cord, we would see the same fundus changes in other forms of 
organic disease such as syringomyelia, amyotrophic lateral sclerosis, 
cervical spondylitis, ete. Mohr’s findings suggest very strongly that 
the retina was cut obliquely in this situation, and that the marked 
thickening was due to this fact. He makes no mention of the 
condition of the ganglion cells, although Holden’s results were 
known to him, as they are mentioned in the summary. 

Our examination, therefore, confirms Holden’s. view that the 
essential changes in the eyes are degeneration of the ganglion cells 
of the retina, and of the nerve fibres of the optic nerves and tracts, 
which are genetically a portion of the central nervous system. 
The process is in a more advanced stage, but this is what we should 
expect, as the child lived about eight months longer than did 
Hirsch’s patient, while the disease was first noted at about the ninth 
or tenth month in each. It seems more reasonable to explain the 
white area in the fundus as the result of the swollen and degenerated 
ganglion cells, which are present in much greater numbers in the 
macular region than elsewhere, than to conceive it as due to oedema 
of the tissue. As Falkenheim® says, two facts speak against the 
assumption of an oedema: in the first place the unchanging appear- 
ance of the lesion for months, and the absence of any veiling of the 
finer vessels in the area. Nor would this theory be incompatible 
with the gradual reduction in size of the area, which was noted in 
our case by Dr. Buchanan, as the disappearance of the ganglion 
cells by degeneration would make the spot less conspicuous. What 
the condition is which causes this intense and widespread degen- 
eration of the nerve cells and fibres, is as yet undetermined. Sachs’ 
was at first of the opinion that it was due to,an arrest of develop- 
ment, but he has altered his views, and now believes,” with other 
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investigators that the condition is a true degenerative one, and | 
that it occurs so early in life because of an imperfect development 
of the nervous system. In other words, he accepts Gowers’ term 
of “abiotrophy” or essential failure of vitality, and thinks that this 
is present as an inherited condition in these unfortunate cases. 
This seems to be the best explanation offered, at present, to account 
for the facts. Why certain children of a family are affected while 
others remain healthy, and why the children of Jewish parentage 
are especially liable to the disease, are questions which still remain 
to be settled. 
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A PATHOLOGICAL STUDY OF AMAUROTIC FAMILY 
IDIOCY.' 


By G. M.D., 


PROFESSOR OF NEUROPATHOLOGY AND ASSOCIATE PROFESSOR OF NEUROLOGY IN THE 
UNIVERSITY OF PENNSYLVANIA. 


(From the William Pepper Laboratory of Clinical Medicine, Phoebe A. Hearst Foundation, 
and from the Neuropathological Laboratory of the University of Pennsylvania.) 


AmauvroTic family idiocy is a disease that has been studied 
especially by American physicians. Falkenheim’ after a careful 
examination of the literature has found 64 cases reported (1901), 
of these 47 were seen by physicians, 30 cases (24-6) occurred in 
America, 11 (9-++-2) in England, and 23 (14+ 9) on the Continent 
of Europe. 

More recently (1904) Heveroch* has collected the records of 86 
cases, of which 44 occurred in America. 

B. Sachs was the first to recognize the clinical symptoms of 
amaurotic family idiocy, and gave the disease the name by which 
it is now known. It was subsequently shown that one symptom of 


1 Read in abstract at the meeting of the American Association of Pathologists and Bacteri- 
ologists, April, 1904. 

% Jahrbuch f. Kinderheilkunde, 1901, p. 128. 

3 Abstract in Neurologisches Centralblatt, October 16, 1904, p. 948. 
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the condition had been previously recognized by Warren Tay, who 
described a case presenting “‘ symmetrical changes in the region of 
the yellow spot in each eye of an infant.” 

In his earlier publication on this subject in 1887, Sachs supposed 
the disease to be due to peculiar changes in the cortical cells. Hirsch 
was the first to show that not only the cortical cells, but all the cells 
of the gray matter of the entire central nervous system were simi- 
larly affected. 

I have had the opportunity to make a pathological study in a 
typical case of the disease that had been under the care of Dr. 
J. H. McKee, and had also been examined by me and others. I 
am much indebted to Dr. McKee for the pathological material. 
His necropsy notes are as follows: 

“A piece of nerve was cut from the internal plantar; a piece of 
muscle from the flexor brevis digitorum. 

“Thymus was small. 

“Thyroid was wel] developed and presented a large isthmus. 

“Pericardium : There was slight increase in the amount of the fluid. 

“Heart: Both post-mortem and chicken-fat clots were found, 
but there were no valvular or endocardial lesions. 

“Lungs: The left lung showed a massive catarrhal pneumonia 
of the lower lobe, and of the extreme posterior portion of the upper. 
The apex and free anterior border exhibited considerable emphy- 
sema. The basal portion of the lower lobe sunk in water. The 
right lung showed similar pneumonic changes in the lower and 
middle lobes. 

“Pleurse were free from adhesions or recent exudate. 
|. “Peritoneum: Nothing abnormal was noticed, and there was no 
undue dryness. 

“Appendix was very long and thin. 
“Intestine: The small bowel exhibited intussusception (agonal?) 
at five places. ‘The large bowel was small and collapsed. 

“Spleen was slightly enlarged but not unduly dark. It presented 
no notch. 

“Liver also was slightly enlarged, but remarkable in the fact that 
it presented none of the naked eye appearances of fatty infiltration. 

“Kidneys: Nothing of interest was’ noticed macroscopically. 
Suprarenals were apparently normal. 

“Lymph nodes: The peribronchial glands were enlarged and red, 
but the process was obviously an acute one. No caseous lymph 
nodes were noticed either in the thorax or abdomen. 

“Brain: The subarachnoid fluid was much increased in amount. 
The meningeal vessels were intensely injected. The brain itself was 
very moist and heavy.” 
js:The results of my microscopic study are as follows: 

The nerve cells throughout the spinal cord are much enlarged, 
the chromophilic elements have disappeared except about the 
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nucleus, and here they have become granular, and in many cells 
the nucleus has been displaced to the periphery of the cell body. 
The dendritic processes of the nerve cells have disappeared in most 
of the cells. 

The cells of the hypoglossus nucleus, of the nucleus ambiguus, 
of the lower olive, of the abducens nucleus, of the trigeminus and 
oculomotorius nuclei are in a similar condition. 

The cells of Purkinje in the cerebellum are intensely altered, 
enlarged, and with the exception of the nucleus are structureless, 
so that they are found with difficulty. 


Cells of the anterior horn in the lumbar region in a case presenting the symptoms of menin- 
gitis. The pathological changes consist of an alteration of the nerve cells like that of amaurotic 
family idiocy. The cellsare represented as they appear in one field of the microscope, in order 
to show the intense alteration of all the cells. 


The nerve cells of the paracentral lobule, the small cells as well 
as the cells of Betz, and those of the frontal and occipital lobes 
are in a similar condition. 

I have not been able to find a single normal nerve cell in the 
central nervous system. 

The Marchi method shows most intense alteration of the white 
matter in the brain and cord, especially in the former. 

The crossed pyramidal tracts do not contain black dots in the 
lumbar region, as the degeneration here is of long standing. The 
nerve fibres of the anterior horns show some degeneration by the 
Marchi method. 


Fie, 1. 
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The crossed pyramidal tracts in the midthoracic region show a 
little recent degeneration, as do also the direct cerebellar tracts. 

The same condition is found in the lower cervical region. The 
posterior columns are not degenerated. 

The nerve fibres within the lower olives are much degenerated. 

In the pons the intramedullary portion of the trigeminus, the 
lemniscus, the fibres crossing in the raphe, the superior cerebellar 
peduncle are much degenerated. The degeneration of the motor 
tracts is of longer duration than is that of many of the other tracts 
of the pons, but is still very intense, and much more so than is 


Fie, 2. 


Cells from the same case as represented in Fig. 1, selected from the anterior horns of the 
lumbar region, with the exception of cell E, which is from the paracentral lobule. Cell A 
shows complete chromatolysis. Cells B and Care broken into several fragments. In cells D, 
E, and F the chromophilic elements are seen only in one part of the cell body, and the nucleus 
is not distinct. By comparing Figs. 1 and 2 with the illustrations in the paper by Hirsch and 
Sachs it will be seen that the alterations are exactly like those of amaurotic family idiocy. 


the degeneration of the pyramidal tracts in the cord as shown by 
the Marchi method. Indeed, an examination of the sections leads 
one to conclude that the motor tracts may have degenerated 
earlier in the cord than in the brain. 

The foot of the cerebral peduncle is much degenerated, but the 
degeneration is of long duration, and is more intense in the dorsal 
portion of the foot, and here the fatty granular cells are very numer- 
ous, especially about the bloodvessels. ‘There is comparatively 
little free degenerated myelin in the foot of the peduncle, and the 
numerous fatty granular cells stain deeply by the Marchi method. 
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This seems to indicate that the degeneration had existed long 
enough for the myelin to be absorbed by these cells. - 

Intramedullary fibres of the oculomotor nerve show a moderate 
amount of recent degeneration by the Marchi method. 

The superior cerebellar peduncle is much degenerated and con- 
tains much free myelin. 

The posterior longitudinal bundle may be slightly degenerated. 

The lemniscus is considerably degenerated. 

The white matter of the occipital and frontal lobes and of the 
paracentral lobule is much degenerated by the Marchi method. 

Sections taken from the middle of the upper part of the corpus 
callosum are intensely degenerated by the Marchi method. 

A piece of muscle from the foot, the flexor rbrevis digitorum, 
_ Stained by the Marchi method shows no recent degeneration, but 
a piece from the same muscle stained by eosin and hemalum shows 
an increase in the number of connective-tissue nuclei and probably 
also in the number of the sarcolemma nuclei.. The muscle fibres 
appear degenerated, although I have no normal muscles from a 
child of about the same age for comparison. 

A piece of one internal plantar nerve stained by the Marchi 
method shows considerable degeneration, but a piece from the 
same nerve stained by the Weigert hematoxylin method or acid 
fuchsin is not degenerated or at least very slightly degenerated. 

Sections stained by the Weigert hematoxylin method or acid 
fuchsin also show degeneration of the central motor tracts. The 
anterior and posterior roots of the cervical and lumbar regions are 
not degenerated. 

No signs of inflammation are found anywhere. 

Falkenheim found that necropsies had been obtained in 11 cases; 
in 2, however, no report was made—those of Grosz. The 9 cases 
with reports of necropsies were those of Knapp and Sachs, King- 
don (3), Peterson, Hirsch, Mohr, and Clairborne. The report of 
necropsy in Clairborne’s case is exceedingly brief. Since Falken- 
heim’s paper appeared cases with necropsy have been reported by 
Frey (1), Schaffer (1), and Sachs (1). In Mohr’s case the report of 
the histological examination was written by Schaffer. 

Falkenheim says that in amaurotic family idiocy the degeneration 
of the pyramidal tracts has been followed through the cerebral 
peduncles, pons, medulla oblongata, and spinal cord. The lemniscus 
also has been found degenerated, as well as the tangential fibres, 
the spinal root of the fifth nerve, the anterior cerebellar peduncle, 
the columns of Goll, and the optic nerves. Falkenheim mentions 
Hirsch’s paper, but he does not do justice to the latter’s cellular 
findings. 

Schaffer’ found intense and widely diffused degeneration of the 


1 Wiener klin. Rundschau, 1902, p. 324. 
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brain and degeneration ofthe pyramidal tracts of the spinal cord. 
The gray matter of the cord was not diseased. No mention is 
made of the condition of the. nerve cells of the brain. This is not 
the same case as the one described in Mohr’s paper. | 

Frey’s case is especially interesting because his is one of the very . 
few in which the Marchi method has been employed in the study 
of a case of amaurotic family idiocy. He found increased con- 
sistency of the brain and spinal cord. The crossed pyramidal tracts, 
the tracts of Gowers, and the lateral border zones (Grenzschichten) 
were degenerated. ‘The direct cerebellar tracts and the anterior 
columns were normal. The degeneration of the posterior columns, 
especially of the columns of Goll, began in the lower thoracic region 
and could be followed to the nuclei of the columns of Goll. The 
fibre reticulum of the anterior horns had almost disappeared in the 
cervical region. ‘The white matter of the brain showed ‘much 
degeneration. It is probable that the peculiar cellular alterations 
of amaurotic family idiocy were present in this case, although Nissl’s 
method could not be employed. Frey’ says that the pyramidal cells 
of the cortex were rounded and had lost their normal shape. There 
was no trace of inflammation. Evidently the peculiar cellular 
alteration of this disease escaped him, as he does not speak 
explicitly about it, and does not appear to have read Hirsch’s 
paper. The optic tract and chiasm were degenerated but the 
optic nerves were normal. The entire central nervous system was 
affected. 

He refers to another case of the disease that he was studying in 
which a pronounced degeneration of the nerve cells with vacuolation 
was found, but there seems to have been little to him that was 
characteristic in this cellular alteration. 

Sachs” recent paper fully confirms the extraordinary cellular 
findings described by Hirsch in a case of amaurotic family idiocy, 
and these seem to be the only cases in which this peculiar and wide- 
spread cellular degeneration was reported, except that Sachs now. 
believes that some of his earlier cases showed a similar alteration. 

The description of the changes of the nerve cells in my report 
conforms very closely with those given by Hirsch* and Sachs. 

If the widespread and intense cellular alteration is a common 
condition in amaurotic family idiocy it is remarkable that, according 
to Falkenheim, the electric irritability of the muscle is preserved, 
and that only Koplik and Grosz have found slowing or diminution 
of the faradic contractility. 

Russell and Kingdon‘ stated in 1899 that no changes in the 
peripheral nerves had been found in amaurotic family idiocy, and 


1 Neurologisches Centralblatt, September 16, 1901, p. 836. 

2 Journal of Nervous and Mental Disease, 1903, p. 1. 

3 Ibid., 1898, p. 538. 

4 Allbutt’s System of Medicine, The Macmillan Co., 1899, vol. viii. p. 728. 
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I have not been able to find the report of any such changes recorded 
in the literature. 

In the case that I have studied the piece removed from the 
internal plantar nerve was distinctly degenerated by the Marchi 
method. 

I do not share Sachs’ opinion that the changes in the nerve cells 
in the cases of Rolly, Collier, and Mya and Levi were like those 
of amaurotic family idiocy. Rolly’ says that in the lumbar region 
the processes of the ganglion cells were abnormally intensely 
stained, and the portion of the processes that normally does not 
stain took the stain. The nerve cells were least altered in the 
lumbar region. Near ganglion cells that were entirely normal were 
others in which chromatolysis had occurred, in some this was 
perinuclear while the chromophilic elements at the periphery of 
the cell were preserved. Some cells showed peripheral chromato- 
lysis while the chromophilic elements about the nucleus were pre- 
served. Nowhere was there any marked alteration of the form of 
the cell. 

' The changes in the nerve cells of the thoracic region were like 
those of the lumbar region. 

The changes in the cervical region were more intense. Normal 
cells were less numerous than elsewhere in the spinal cord, and 
chromatolysis was more pronounced. Still more intense were the 
changes in the brain. Nowhere does Rolly speak of a swelling of 
the cell, with destruction of the cell processes, and complete loss of 
all stainable portions of the cell except about the nucleus, which is 
displaced to the periphery. Nor was the alteration by any means 
found in all the nerve cells. The alteration of the nerve cells was 
pronounced in Rolly’s case, but, as a study of his drawings show, 
it was very unlike that of amaurotic family idiocy. The pyramidal 
tracts were perfectly normal. 

In two cases, one of cerebral diplegia and one of generalized 
rigidity, with necropsy reported by J. S. Collier,” the cellular alter- 
ation was not like that of amaurotic family idiocy. The patho- 
logical report in these two cases is by Risien Russell. In the first 
case there was a great paucity of nerve cells in the cerebral cortex. 
Neither the cells nor their nuclei presented any signs of swelling. 
Many of the cells preserved more or less their normal pyramidal 
shape, but they were all below the normal in size, many of them 
very much so. ‘The cells stained diffusely by the Nissl method. 
The pyramidal tracts were degenerated. 

In the second case the cellular alteration and the degeneration 
of the pyramidal tracts were very similar. The changes in the 
nerve cells in these cases were not at all like those of amaurotic 
family idiocy. 


1 Deutsche Zeitschrift f. Nervenheilkunde, Bd. xx. p. 152. 2 Brain, 1899, vol. xxii. p. 378, 
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So far as I can determine the changes in the nerve cells described 
by Mya and Levi were not those of amaurotic family idiocy. 

In 1899, in association with Dr. D. J. McCarthy,’ I reported a 
case not of amaurotic family idiocy, with changes in the nerve cells, 
however, like those occurring in this disease. The patient, a girl, 
was nine years old at the time of her death. Her sight was said to 
be good, but it is not known that any visual examination was 
made. She could not speak. She had a normal gait earlier in life. 
She began to walk before she was two years of age and had no 
motor paralysis. She never had convulsions. The feet and hands 
were always cold. She was said to be lacking in sensation, and 
would handle hot coals or hot food without making a sound of 
discomfort. She was exceedingly active and noisy, wet her bed 
and day clothing, did not understand what was said to her, and 
could not read. During the year previous to her death she showed 
gradual emaciation, but no cause could be detected for this. The 
gait was observed to be more shambling than previously. Emacia- 
tion became extreme before death. 

At the necropsy the bridge of the nose was found flattened, the 
lower front teeth were nicked like those known as Hutchinson’s teeth, 
the sternum was prominent. Internal hemorrhagic pachymeningitis 
was found on each side of the brain. The pia was very oedematous 
and the brain was quite soft. The nerve cells of the paracentral 
lobule, of the frontal lobe and posterior portion of the parietal lobe, 
of the cerebellum and bulbar nuclei, and of the anterior horns of 
the cervical and lumbar regions were swollen and altered in the 
manner described more in detail in the following case. The capil- 
laries in the cerebral cortex and in the spinal cord were very numer- 
ous and congested. Secondary degeneration in the spinal cord was 
not present, even by the Marchi method. 

These remarkable cellular changes throughout the central nervous 
system were described in detail and were represented by drawings. 
Reference also was made in that paper to the similar condition 
described by Hirsch in amaurotic family idiocy. Microscopic 
examination showed that in our case the optic nerves were normal. 
It was thought that the cedema of the cortex possibly might explain 
the alteration of the nerve cells, although it was acknowledged that 
the cases of uremia reported in literature did not justify this view. 

In 1900 I observed again changes in the nerve cells that were 
exactly like those occurring in amaurotic family idiocy in another 
case that could not be considered as typical of this disease. The 
patient, a boy, was within three months of eight years of age at 
the time of his death. The notes were incomplete, but it is recorded 
that he was of feeble mental development, did not know the alphabet, 
did not talk, and could not dress himself properly. His sight and 


1 Journal of Nervous and Mental Disease, November, 1899, p. 677. Spiller, ibid., 1901, p, 140, 
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hearing were said to be good, although it is doubtful whether there 
was a visual examination. His gait was spastic. He was small 
and had scoliosis. Sensation was normal so far as could be deter- 
mined. He did not have convulsions. He died with symptoms of 
cerebrospinal meningitis. 

At the necropsy a large amount of cerebrospinal fluid escaped 
when the calvarium was removed. The brain was oedematous. 
The microscopic examination of the nervous tissues showed little 
evidence of inflammation. The nerve cells throughout the central 
nervous system were greatly altered, those in the posterior as well 
as those in the anterior horns of the spinal cord, the cells of the 
nuclei of the cranial nerves, sensory as well as motor, the cells of 
Purkinje and those in the parietal lobe, especially the cells of Betz, 
were all affected. The cell-body everywhere was swollen and 
rounded, many of the dendritic processes had disappeared; the 
chromophilic elements were seen only in one portion of the cell, 
and here they surrounded the nucleus, and even here they were 
more or less disintegrated, and the nucleus was at the periphery 
of the cell-body. Numerous small bacilli were found within the 
nervous tissues, but these may have entered the tissues after death. 

In neither of these two extraordinary cases was secondary degen- 
eration found, even by the Marchi method. Both children were of 
very feeble mentality, and were from the Pennsylvania Training 
School for Feeble-minded Children. It is incomprehensible that 
any function could be possible with such intense and general 
alteration of the nerve cells, and it is improbable that such an 
alteration could have existed a long time. 

No one has been able to make a thorough microscopic study 
of the early degeneration of amaurotic family idiocy, and in those 
cases in which a microscopic examination has been made the 
disease had reached its full development and had been the cause 
of death. What the primary alterations are in this disease we do 
not know, but the widespread cellular alteration and comparatively 
slight changes in the white matter in the.two cases referred to by 
me suggest that the cells probably are first diseased in amaurotic 
family idiocy, but this is by no means certain. 

‘IT cannot, any more than does Sachs, accept the view that amau- 
rotic family idiocy is a toxic or acquired disease. Sachs, in referring 
to my second paper, remarks that I seem to interpret the cell 
changes as the result of the acute process in the cases to which I 
have referred above. The sentence to which he refers probably 
is this: “A theory of a toxic condition in the second case could 
be well supported by the clinical history, but not so well in the 
case of internal hemorrhagic pachymeningitis, although even in this 
it could not be absolutely rejected.” I think I imply a very decided 
doubt regarding the nature of the process. Indeed, I feel unable 
to say why in the two cases to which I have referred such an extra- 
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ordinary pathological condition was found. These two cases are 
unique in the literature so far as I know, and, therefore, their 
interpretation at present should be left in doubt. They show a 
remarkable resemblance in their pathological findings to those of 
amaurotic family idiocy, and I am tempted to suggest that possibly 
they were aberrant types of this disease. In neither case was the 
clinical history complete and in neither case was an examination 
of the eye-grounds made. 

It is important in this connection to mention that the first child 
to whom I have referred, who was the third child in the family, had 
a sister three years her senior, ‘the second child in the family, who 
also died in a home for feeble-minded children, at the age of eight 
years, from what was supposed to be “tuberculous meningitis.” 
It is very doubtful whether a microscopic examination or even 
a careful gross examination was made in this case. The two 
sisters were said to be so alike that the parents had only one photo- 
graph taken as representing both children. In my second case 
death occurred following symptoms suggestive of meningitis, and 
a number of children with amaurotic family idiocy have died with 
symptoms of meningitis. 

Can there be a type of disease resembling closely amaurotic 
family idiocy but causing death about the eighth or ninth year of 
life, instead of within the second year of life? It seems to me that 
this is possible, because the alteration of the cells throughout the 
nervous system, in the two cases I have referred to, is entirely 
unlike anything occurring in other forms of imbecility and spasticity, 
and is sostriking that anyone who has seen it once can never 
mistake it. 

Russell and Kingdon say that two cases of amaurotic family 
idiocy have been reported in which death did not occur in the 
earliest years (they are those of Koller’ and Peterson’), but Falken- 
heim remarks that these two cases were the same, so that really 
there was only one with a delayed fatal termination. The case is 
uot with necropsy. Peterson mentions that in this case blindness 
was noticed when the child was six months old. At the time Peter- 
son wrote his paper the child was five and a half years old and was 
an idiot. Falkenheim says that in 64 cases of amaurotic idiocy 
reported, death is mentioned as occurring in 38. ‘Two patients 
died in the first half of the third year of life, one when three and 
a half years old, and the others before the end of the second year. 

It is doubtful whether the case reported by Hirschberg* should 
be regarded as one of amaurotic family idiocy. His patient was 
fifteen years of age. 

Falkenheim mentions that the characteristic ocular changes were 


1 New York Medical Record, 1896, p. 266. 
2 Journal of Nervousand Mental Disease, 1898, p. 529. 
3 Centralblatt fiir Augenheilkunde, January, 1904. 
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not found in all cases of amaurotic family idiocy, so that the uncer- 
tainty concerning the existence of ocular changes in my two cases 
is of less importance. ‘The absence of ocular changes must make 
the diagnosis difficult. 


A CASE OF CARCINOMA OF THE URETER APPARENTLY 
INDUCED BY A CALCULUS LODGED IN ITS 
JUXTAVESICAL PORTION.’ 


By F. Mertcatr, M.D., 
AND 


Homer E. Sarrorp, M.D., 
OF DETROIT. 


I. CuintcaL. The following case is presented largely for its 
pathological interest, some of its features being so extraordinary 
as to make some report of it scientifically imperative. The surgical 
treatment .will be given in some detail, although, in the light of 
subsequent developments in the case, a different course would be 
pursued were a similar one again confronted. ‘The safety of the 
measures adopted for relief is confirmed by the satisfactory recovery 
from the operation itself, while the failure ultimately to save the 
patient’s life depended upon circumstances beyond my control. 

The patient, Mr. J. H., aged forty-seven years, was admitted 
to Harper Hospital on October 29, 1903. His father had died, at 
seventy-six years, of Bright’s disease; his mother was living. The 
maternal grandfather died of tuberculosis, as did also two maternal 
uncles.. One maternal uncle died of epithelioma upon the face. 
One sister died in infancy; two brothers died of typhoid fever. 

From the fourth to the twenty-fifth year of the patient’s life he 
suffered frequent attacks of what he called ‘“bellyache,” more 
severe in the left side of the abdomen and radiating toward the 
testicle. It was said to be followed by a feeling of coldness in the 
centre of the abdomen. During his twenty-fifth year, he had a 
severe attack lasting from June until August, when the appearance 
of sudden relief was attended with a profuse discharge by the 
urethra. He was then free from pain for three years, at the end 
of which time occurred another severe attack of pain, lasting two 
days, and likewise followed by sudden relief. ‘Two or three such 
attacks followed during the next ten years, and during the same 
interval he had occasional chills and fever. 

September 1, 1903, he began to have severe cramping pain in 


1 Read before the Michigan State Medical Society (Surgical Section), Grand Rapids, 
May 26, 1904. 
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the centre of the abdomen, accompanied by nausea. ‘This pain 
recurred at intervals until October 10th, when he suffered an attack 
more characteristic of renal colic. From this time until he entered 
the hospital, October 29th, it had been necessary to keep him 
continually under the influence of morphine. A marked scoliosis 
due to sympathetic muscular contraction was apparent. His pulse 
was 104, weak and compressible; the temperature 101°. 

Dr. Lake, of Detroit, who had attended the patient for about 
two weeks before referring him to me, believed it a case of ureteral 
calculus. ‘This diagnosis certainly best harmonized the facts of 
the case, but the positive location of the stone in any case cannot 
be made from the symptoms, and even under the most careful 
examination it is sometimes impossible to distinguish calculus 
ureteritis from other forms. In a tuberculous ureter a thickening 
may be mistaken for a stone, but the finding of tubercle bacilli in 
the urine would clear the diagnosis. Then the hematuria of tuber- 
culosis is not relieved by rest in bed, as would generally be true 
of hematuria due to calculus. 

Examination of the urine on admission to the hospital showed: 
specific gravity, 1008; reaction, alkaline; albumin, a faint trace; 
pus cells numerous, and an occasional red blood cell; many round 
and a few squamous epithelial cells; mucus, a small amount. With 
calculi in the kidney or ureter the urine is usually acid, regardless 
of pus and blood. Pus coming from the kidney produces a uniform 
turbidity, and this turbidity persists after the pus and mucus from 
a cystitis would have settled (Morris). 

The tension of muscle over the kidney and in the loin was’ so 
great that I could not determine enlargement of the organ. ‘The 
skiagraphic examination of the case was negative. ‘The cystoscope 
likewise failed to render material service owing to the free hemor- 
rhage arising from the interference of an enlarged prostate and 
the presence of a posterior urethritis. Furthermore, the patient’s 
condition suggested the wisdom of proceeding without delay with 
the operation itself (November 2, 1903). 

The beginning of the operation was by the lumbar incision for 
the purpose of exploring the kidney and the upper ureter. ‘The 
. wisdom of this procedure was confirmed by finding the kidney 
greatly enlarged and sacculated, it being distended with the retained 
purulent secretions. The thinning and atrophy of the parenchyma 
supported the clinical indivations that the obstruction was com- 
plete, with occasional intermissions in which the obstruction became 
incomplete. Nephrectomy was immediately done. 

After freeing the thickened ureter as far down as the finger 
could reach, I made an ilio-inguinal incision and stripped back 
the peritoneum. ‘Then passing a long forceps upward under the 
attachment of the muscles to the iliac crest, | grasped the severed 
end of the ureter, dragged it out of the lower incision, and freed it 
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as far as its point of attachment to the bladder. In breaking up 
the adhesions about the ureter many little pockets of pus were 
opened, and the walls of the tube were the seat of considerable 
deposits of a friable calcareous substance, so that, in the effort 
to reach the vesical attachment of the ureter, it separated, leaving 
its ragged end bathed in pus and exposing a calculus. 

Considering the rarity of malignant disease of the ureter and 
the dangers of prolonged operation in a patient so debilitated, it 
was thought advisable to delay any operative measures looking 
to the removal of the small remnant of ureter or other tissue left 
attached to the bladder. It was recognized that unless malignant 
disease was present no time would be lost by simply draining and 
approaching any benign neoplasm recurring later by way of the 
bladder itself. If malignancy were present, furthermore, the fact of 
the extension to the periureteral tissues, already possible, rendered 
the prognosis very uncertain. In the light of these considerations 
the wound was closed, allowing ample provision for drainage, both 
lumbar and inguinal. The patient reacted fairly well after the 
operation, and the symptoms of sepsis that had preceded it now 
gradually disappeared. 

A reasonable improvement continued for about four weeks, when 
severe sacral pain began, to control which required large doses of 
morphine. The routine examination of the tissues from about the 
lower end of the ureter was reported from the laboratory as reveal- 
ing an adenoma without malignancy; but later Dr. Safford, who 
undertook a careful histological examination of the case, found 
that, in the ureteral wall, in immediate proximity to the seat of the 
calculus, a decided and progressive malignant process was com- 
plicating the papillomatous and adenomatous changes, and that 
these latter seemed the results, more or less direct, of the irritating 
presence of the calculus. Attention was called to the fact that the 
primary, and as yet benign, steps in the process were to be found 
in the mucosa of the renal pelvis, which seems to permit the sup- 
position that, owing to a more or less prolonged stay of the calculus 
in this location, the beginning had here been made toward what 
might likewise have ended in malignancy had not the source of 
irritation escaped from the kidney. The result of this irritation 
had, however, at no point attained to malignancy except in the 
lower ureter. Whether at this lower focus the stone directly set 
up the processes preliminary to malignancy, or whether these 
changes were induced by cells transplanted from the renal pelvis, 
is of minor importance. 

The pain continuing to be intolerable, it was thought justifiable 
to attempt its relief, even though temporary, since by so doing 
the observation would throw further light upon the character of 
the growth. Accordingly, on the 26th of December, the patient 
was again anesthetized and the exploratory cystotomy revealed 
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an essentially normal vesical mucosa. ‘There was congestion and 
the ureteral orifice was open, as had already been evident in the 
effort to inflate the bladder for cystoscopic examination. ‘The 
bladder was then carefully closed and the peritoneum opened. 
The cause of the pain was apparent; the neoplasm had extended 
beneath the peritoneum from the point of the ureteral separa- 
tion to the promontory of the sacrum, which it covered. The 
greater part of the growth I removed from the spine, with the 
aim temporarily to relieve the pain, and in this I was not dis- 
appointed. 

The patient, however, died January 20, 1904, apparently of 
exhaustion. Unfortunately, autopsy was not obtained. 

The importance of this case is recognized when we find the 
writer of an exhaustive article recently appearing in the Annals of 
Surgery upon the “Surgery of the Lower Ureter” saying that 
primary tumor of the lower end of the ureter must be extremely 
rare, as he had found no recorded case. Ziegler’s Lehrbuch, 
1895, says in a very brief comment upon the tumors of the renal 
pelvis and ureter, that carcinoma may be the terminal event in a cal- 
culous pyelitis. Hektoen, reporting his case in 1896, says: “Recent 
works on surgery and on tumors contain no mention of carcinoma 
of the ureter.”’ If we confine our observations to those carcinomata 
of the ureter the reports of which leave no doubt of their primary 
relation to that organ, a review of all would be necessarily brief. 
The most complete collection of cases of tumors of the kidney is 
that of Albarran, and from this collection there are five which 
leave little to question as to their primary origin from the ureter. 
Some others are apparently extensions from the renal pelvis by 
continuity or by being engrafted from growths in that location. 
One case, that of Hedenius, is, from the best report of it available, 
somewhat doubtful, though more probably arising in the renal 
pelvis. One, that of Davy, is for some reason not in Albarran’s 
collection, but the report so strongly suggests the case herein 
reported that it should find its place in any enumeration of these 
tumors. I will mention briefly all of these cases in order better to 
' allow judgment of the one I have described. 

CasE I.—Reported by Jona. Male. ‘Tumor described as an 
adenoid papillary epithelioma of the left ureter, discovered in the 
subject post-mortem. No satisfactory history. ‘The neoplasm 
occupied a peculiar diverticulum from the lower portion of the 
ureter, of the size of a hazelnut, and was beginning to manifest 
infiltrating properties. 

Case II. Voelcker’s case. Male, aged sixty-eight years. Heema- 
turia four months. Pain across loins; nausea; villous carcinoma 
of lower two inches of left ureter. Metastasis of liver. Deeply 
infiltrated walls of ureter, with extension through upon its external 
surface. 


54 METCALF, SAFFORD: CARCINOMA OF THE URETER. 


Case III. Wirsing and Blix. Female, aged forty-one years. 
Medullary carcinoma, first five inches of the ureter. Invasion of 
renal pelvis. Involvement of peritoneum and rectum. Hydro- 
nephrosis. 

Case IV. Hektoen. Female, aged fifty years. Increasing pain 
eight months. Right inguinal tumor, which seemed connected with 
right ilium. Bedridden three months. Diagnosis, clinically, osteo- 
sarcoma. Post-mortem, medullary carcinoma of right ureter, 
lower end of lumen of which admitted probe only about 2.5 cm. 
Inner surface of ilium eroded. Right kidney reduced to a cystic 
cavity containing 800 c.c. of slightly turbid, grayish, thick fluid. 

Case V. Rundle. Male, aged forty-six years. ‘Tumor, right 
side, one year before. Hematuria. Lumbar nephrectomy. Numer- 
ous cylindrical cells in fluid. Squamous epithelioma of lower part 
of ureter projecting into bladder. Growth within two inches of 
renal pelvis. Metastasis in liver and lungs and mesenteric glands. 
Hydronephrosis. 

Case VI. Davy. Male, aged fifty-three years. Pain, left loin, 
down side, and in penis for three years, and increasing for past 
seven monthes. Hematuria, intermittent. Calculus, size of pea, 
passed six months before. ‘Tumor in left groin for two years, now 
fluctuating, not painful, immovable. Hydronephrosis, thirty-three 
ounces of fluid, emptied but refilled. Nephrectomy. Probe in 
ureter passed down four inches. Death two months later. Calcium 
oxalate calculus, size of hazelnut, in the mass of an encephaloid 
carcinoma which involved the base of the bladder and the reetum, 
but apparently had arisen from the ureter at the seat of the calculus. 
The rectum had ulcerated through. 

Case VII. The case herein reported. 

It will thus be observed that in only one case beside our own, 
that of Davy, was the stone found in situ as the probable cause 
of the growth; although the history of hematuria, especially where 
that appears early in the case, would strengthen the importance of 
calculus as a factor. The possible relation of errors of develop- 
ment is illustrated in Case 1. Primary carcinoma is in the ureter 
evidently a disease of rather advanced life. In the cases cited the 
age ranges between forty-one and sixty-eight years. All but two 
of the cases reported were in males. 

The cardinal symptoms as they appear early are, in the order 
of their importance, pain, hematuria, and tumor. At least the 
first two may appear independently. The tumor would usually be 
that of renal enlargement due to obstruction, although as appeared in 
Hektoen’s case there may be early enlargement of the neoplasm 
itself. 

In the diagnosis of primary carcinoma of the ureter little of a 
pathognomonic character is to be derived from an examination of 
the urine By segregation of the urine it would be possible to find 
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blood or cells from which a growth could be determined as present 
in either the renal pelvis or the ureter on the side on which they 
were found, and by sounding the ureter the presence of an obstruct- 
ing growth could be more or less definitely made out. Morris 
calls attention to the evenness of distribution of the pus coming 
from the ureter or renal pelvis and the consequent slowness with 
which it settles to the bottom of the retainer. ‘The location of 
the growth is by preference like that of the lodgement of calculi 
in the ureter, at one of the extremities or at the point of passage 
of the ureter over the brim of the pelvis. The following from 
Henry Morris summarizes the situation. concisely: “Even when 
the side is indicated and a tumor is diagnosed it is still impossible 
to say whether the disease is primarily of and limited to the ureter, 
or primarily of and limited to the renal pelvis, or whether both 
these sections of the excretory duct are involved.” And “‘if with 
the cystoscope vascular fringes or a pedunculated tumor or an 
ulcerated thickening at the orifice of the ureter is detected, the 
symptom is pathognomonic and the diagnosis is conclusive of 
disease of the ureter; but it affords no evidence as to whether the 
disease is primary or secondary, innocent or malignant; even if 
typically innocent below, cancer may be situated higher up.” 

It goes without saying that the treatment of primary carcinoma 
of the ureter is operative, and, since the location of the growth in 
this organ should give pronounced symptoms relatively early, a 
considerable proportion of cases should allow a fairly favorable 
prognosis. As a matter of fact, in the cases recorded up to this 
time no treatment was directed to the condition itself owing to a 
failure to make an ante-mortem diagnosis. When it is recognized 
that the ureter may become the seat of primary changes of a dan- 
gerous and even malignant characicr, doubtless such diagnosis 
will more often open the way to successful treatment. In urging 
the possibility of malignant changes it should not be forgotten 
that there should be no trifling with those seemingly benign. ‘The 
proportion of recurrences after the removal of apparently simple 
papillary growths from the urinary tract is large, and in the recur- 
ring neoplasm the appearance of malignant characters is not uncom- 
mon. In a case reported by Roux, where a simple papilloma was 
removed from the renal pelvis, recurrence was in the form of a 
medullary carcinoma appearing ten years later. Again, the case we 
herein present illustrates the danger attending the neglect of cal- 
culi in the kidney and ureter. This point is all the more urgent 
when we consider the relative safety of nephrolithotomy and of 
ureterolithotomy in competent hands. ‘The ureter should always 
be sounded in any exploration of the renal pelvis for calculus. 

For the removal of any growth from the ureter, except in those 
fare cases where the tumor located at the vesical orifice is acces- 


sible through an incision and approach by way of the bladder, the 
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lumbo-ilio-inguinal or ilio-inguinal incision will be chosen. ‘The 
lumbar opening permits the better judgment of what disposition to 
make of the kidney. The sacral or vaginal approach in the female 
or the prerectal in the male would be a useful alternative in some 
cases where it was necessary to reach the vesical end of the ureter. 

With a certain diagnosis of malignant disease of the ureter 
immediate nephro-ureterectomy is the only safe course. Even in 
cases of benign tumors, where a complete removal of the diseased 
tissue would not permit the satisfactory approximation of the parts 
or the implantation of the ureter into the bladder, the same course 
is imperative. ‘The suggestion of the implantation of the ureter 
into the intestine does not seem practicable in the light of our 
present experimental knowledge on this subject. 

Where the region of the vesical attachment of the ureter cannot 
be absolutely freed from diseased tissue, Albarran, Morris, and 
others agree in advising an effort at its complete removal by way 


of the suprapubic incision, if necessary, at a subsequent opera- 
tion.—W. F. M. 


II. ParHouocicat. 1. Kidney, with a small portion of ureter 
attached, removed at the first operation upon Mr. J. H., November 
2, 1903. ‘The kidney measured when removed 19 cm. by 13 em. by 
8 cm. Calices distended at the expense of the kidney substance 
by a thin, grayish purulent fluid until, with the exception of one 
wedge of relatively healthy tissue, the wall had a thickness of 0.5 
mm. to 3 mm.,and seemed on the point of bursting through at 
the thinner portions. Some tubular tissue remained in most of 
these thinner places, although under the mucosa was a deposit of 
old and recent inflammatory products. There were through the 
tissue cloudy swelling, hemorrhages, and many hyaline deposits. 
The wall of the lower renal pelvis was thickened, and in patches 
both here and in the calices the mucosa was velvety, with fine 
villous projections 0.2 mm. to 0.5 mm. in length. Areas covered 
with these fine villi were interspersed with others having ordinary 
transitional epithelium. Most of the villi here were simple or 
slightly branched, only occasionally one having an arborescent 
character and none so elaborately branched as the villi to be 
described in the lower ureter. 

Covering these villi was an epithelium the outer layer of which 
was made up of rather long, pale-staining cylindrical cells with 
fairly deep-staining nuclei. In most of these villi there were under- 
lying shorter cells, but in places the epithelium was thinned to a 
single layer of these long cells. ‘Toward the base of the villus the 
single-celled arrangement was common where it seemed to be 
continuous with that of the cuboidal cells of the renal tubules. 
The villi of the renal pelvis usually presented a slender connective- 
tissue support or core. 
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The picture here presented is one not uncommon in villous 
pyelitis; but attention is directed to the tendency toward a meta- 


Fie. 1. 


Mucosa of renal pelvis. Transitional epithelium undergoing change tocolumnar. Magnified 
30 diameters. (Dr. W. H. Knap.) 


Fie. 2. 


Mucosa of renal pelvis. Papille with columnar epithelium. Transitional epithelium with 
metaplasia to a columnar type. Magnified 65 diameters. (Dr. P. M. Hickey.) 


plasia from the ordinary transitional epithelium lining the pelvis 
toward a single-celled columnar type. ‘The kidney as a whole was 


es ¢ 
i 
a 
’ 
sg 


58 METCALF, SAFFORD: CARCINOMA OF THE URETER. 


found in a condition of pyonephrosis; the portion of relatively 
normal tissue remaining confirms the intermittent character of the 
nephrectasis. 

2. Ureter. (a) The portion left attached to the kidney just 
described. Diameter at the point of narrowing just below the 
renal pelvis was a little less than 1 cm.; the abnormal thickening 
involved all the coats. The lumen was open and distended with 
pus. In the thickened mucosa are numerous radial clefts extending 
one-half to two-thirds of the way through the transitional epithe- 


Mucosa of renal pelvis. Altered epithelium covering papilla. Magnified 350 diameters. 
(Dr. W. H. Knap.) 


lium, marking it off into roughly cuboidal portions, underneath 
which there is an increased proliferative activity of the connective 
tissue, as well as a decided increase of blood supply. 

(6) The next section is taken at a point about 15 cm. above the 
bladder, where the diameter was 1 cm. It may here be observed 
that from this point downward the ureter increases progressively 
in diameter until at the lowest point at which it is intact it meas- 
ures 2.5 cm. by 3 cm. The remaining portion, about 1 cm. in 
length, includes a frayed-out end, where a new-growth surrounding 
a calculus had been separated in the effort to remove it. ‘The 


Fie. 3. 
: 
. ¢ 


METCALF, SAFFORD: CARCINOMA OF THE URETER. 59 


lumen, circular in the upper portions, becomes crescentic at the 
point 2 cm. or 3 cm. above the lower extremity by reason of the 
upward extension of this new-growth. ‘The naked-eye appearance, 
as well as that under the microscope, is more and more remarkable 
as we pass downward. ‘The clefts become deeper, the submucous 
proliferation is more active, and the result is that the lumen is 
surrounded by a row of cuboidal gross divisions covered over with 
tongue-shaped projections from the modified transitional epithe- 
lium. One striking change, the beginnings of which are to be seen 
in the section described above (a), is the alteration in form in the 
superficial layer of cells of the transitional epithelium toward a dis- 
tinctly columnar type, with long pale-staining cylindrical cell-body 


Fie. 4. 


Mucosa of upper ureter. Formation of clefts. Beginning of change of transitional epithelium. 
to columnar type. Magnified 200 diameters. (Dr. P. M. Hickey.) 


and rather deep-staining nucleus removed to the end of the cell 
toward the basement membrane. It seems to be the same change, 
in less marked degree, as is present in the papillary areas described in 
the kidney pelvis. Along with the change to a columnar form of 
the cells, the multiplication of the clefts, themselves lined with these 
same columnar cells, and the submucous proliferation, there comes 
a thinning out of the deeper layers of the stratified epithelium. 
The end-product of this change seems to be the condition found in 
the next section, (c), where the main divisions become the trunk 
and the subsidiary papillary processes the branches of the elaborate 
arborescent villi there seen. In the deepest layer of the transitional 
epithelium, the cells often show an unusually pronounced columnar 
character illustrating the apparently general tendency. 


vou, 129, No. 1.—JANUARY, 1905. 
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(c) This section was taken 3.5 cm. above the bladder. While 
in the previous sections the proliferation of the submucosa and 
the epithelium has thrown the wall of the lumen into an unusual 
number of broad folds, and the epithelial increase has aided the 
formation of the finer villous processes, we here find the mucosa, 
now thinned to a single layer of tall cylindrical cells, covering the 
arborescent villi just mentioned. ‘These extend from 1 mm. to 
2.5 mm. out from the wall into the lumen, and each has a well- 


5. 


Cross-sectionZof ureter, 2.5 cm. from bladder, 1 cm. below section (c) described in the text, 
and somewhat above the section described at (d). 1. Papillary processes covered with transi- 
tional epithelium. 2. Arborescent villi extending over the area of adenocarcinoma at 3. 
Magnified 8 diameters. (Dr. W. H. Knap.) 


developed connective tissue support or core. ‘Twelve or thirteen 
of these large villi surround the lumen, and the circle is completed 
by the presence at one side of two broader, less prominent papil- 
lomatous folds like those in the last-described section. ‘These 
folds, in the same way, are coyered with transitional epithelium 
traversed by the same radial clefts, and otherwise similarly altered. 
The apparent transition between these two kinds of epithelium, 
as well as the fact that so small a portion of the circumference is left 
covered by the form found in the sections above, seems to indicate 
an active progress of the change here found. 
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The picture of this arborescent villous growth is, in section, that 
of a simple adenoma which stands in apparently a transitional 
relation between the papillomatous hyperplasia of the sections 
above and the malignant tissue product observed in the next sec- 
tion. It is interesting to note that upon the side of the arborescent 
villous next to the broader folds above described the transitional 
epithelial covering of the latter rises to a little distance from the 
base, as though the process of transformation were incomplete. 

(d) This section, taken across the ureter just above the point of 
lodgement of the calculus, shows the arborescent villi arranged, as 
in (c), about the lumen, here crescentic, while upon the opposite | 
thickened wall none of these appear. At the edge of this thickened 
portion, which is the section of the upper end of the cancerous 


Fie. 6. 


Adenocarcinoma of the ureter, juxtavesical portion, in proximity to calculus. Showing 
change of gland-like processes at base of arborescent villi to carcinoma. Magnified 65 diame- 
ters. (Dr. P. M. Hickey.) 


mass, there may be found, in continuity with the cylindrical-celled 
epithelium covering the arborescent villi, more or less definite 
gland-like extensions of the epithelium downward toward the 
muscular structures. By the abnormal proliferation of the cells 
of these gland-like processes, however, the epithelial arrangement 
is soon lost, and there is left only the more or less rounded areas of 
cancer cells divided by the intervening stroma. The grades in this 
transition are easily traced at the advancing line of the neoplasm. 
The cells are altered in form by the compression induced by their 
- rapid growth, and the nuclei are less deeply stained, but the steps 
in this process are evident. 

We may then speak of the condition in the lower ureter in imme- 
diate proximity to the seat of the calculus as adenocarcinoma, 
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primary in this location and medullary in character. ‘There seems 
little question of the etiological relation of the calculus by reason 
of its long-continued irritation. Almost as conclusive is the evidence 
that the papillary changes, more and more pronounced as the seat 
of the calculus is approached, as well as the adenoma, apparently 
representing an intermediary wave of influence, are only the more 
remote effects of the same irritating cause. 

The condition observed in the mucosa of the renal pelvis, tending 
toward the same adenomatous change, finds its place then as 
another step in the process, probably likewise induced by the irri- 
tating presence of the calculus before its escape into the ureter 
and checked in its course by the latter event. ‘The alternative of 
accounting for the adenomatous condition in the ureter by the 
development of isolated remnants of the Wolffian body or hypo- 
thetical glandular structures is given less weight both by reason 
of this change ir the kidney and the metaplasia toward a simple 
columnar epithelium from the normal transitional type observed 
in both organs. One other possibility suggests itself, viz., that the 
adenoma seen in the ureter has resulted from the engrafting upon 
the ureteral mucosa of correspondingly changed cells cast off from 
the lining of the renal pelvis; but this in no way alters the aspect 
of the case so far as the metaplasia is concerned, and it is as easy 
to believe that the whole process could follow the same influences 
at the lower focus. 

3. Tissue removed from behind the bladder at operation, Decem- 
ber 26, 1903, showed the same irregular, encephaloid mass of 
cells in groups separated by bands of stroma as were seen in the 
primary tumor. 

4. Calculus of calcium oxalate weighing 1.25 grams and meas- 
uring 17 mm. by 9.5 mm. by 8 mm. Its surface is roughened 
by fine but rather sharp projections. In general its form suggests 
that of an olive stone. It is very hard, and in section there are to 
be seen concentric layers of a grayish-brown color. 

It should be observed that calcium oxalate calculi are the ones 
most apt to be associated with tumors of the ureter and the renal 


pelvis.—H. E. S. 
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PRIMARY SARCOMA OF THE BLADDER. 


WITH A REPORT OF THREE CASES AND REVIEW OF THE LITERATURE. 


By J. A. Witper, M.D., 


PROFESSOR OF PATHOLOGY IN DENVER AND GROSS COLLEGE OF MEDICINE (MEDICAL DEPART- 
MENT, UNIVERSITY OF DENVER); MEMBER OF MEDICAL BOARD OF AGNES MEMORIAL 
SANATORIUM, DENVER, COL. 


AFTER a careful review of the literature on the subject the author 
has been impressed by the fact that sarcoma of the urinary bladder, 
as compared with other tumors of this viscus, is of decidedly un- 
common occurrence. As an illustration of its infrequency the fol- 


lowing expressions from some of the recent editions of our Ameri- 
can text-books on pathology are quoted: ‘Sarcoma of the bladder 
is very rare;” “Sarcoma (of the bladder) has been described,” etc. 
In some of the works consulted no reference is made to the subject. 

Senftleben® receives the credit for having recorded the first case 
of this disease in 1861, the specimen having been examined by Bill- 
roth and pronounced sarcoma by him. Since then a considerable 
number of cases have been reported, but as in some of the reports 
the result of a microscopic examination is not given, and as some 
of the specimens were old museum specimens, the diagnosis may 
in part of the cases be questioned. It will be noted that the majority 
of the cases have been reported by English and German observers. 
In this country cases have been published by Stimson,” Musser,"* 
Weir,* Krouse,”* and Bunce.”* W. R. Williams,‘ (1882-83) re- 
ceives the credit for having recorded the greatest number of cases, 
6 in all, 3 of which were specimens in the museum of the Middle- 
sex Hospital. In reporting a case in 1888, D’Arcy A. Power'*® 
mentions 9 cases in all of sarcoma of the bladder preserved in the 
museums of the London hospitals. At as recent a date as 1884 
Sir Henry Thompson stated: “The existence of true sarcoma of 
the bladder has been confirmed, but not on the observation of fresh 
specimens.” In 1890 the same author,’ in recording a series of 
41 cases of vesical tumors operated by himself, speaks of three of 
them as being sarcoma. 
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The diagnosis was confirmed by microscopic examination I judge 
in two of these cases, one of them having been previously reported 
by S. G. Shattock.“ F. A. Southam,”® in 1888, although he reports 
no cases of his own, writes an interesting and instructive review of 
the subject. He collected 34 cases claimed to have been sarcoma 
by different authors, but in some of the cases, however, proof of the 
nature of the growth seems to be inconclusive. H. Hinterstoisser,* ** 
in 1890, collected 32 cases and reported two of his own with micro- 
scopic examination. In the preceding table I have endeavored to 
collect those cases published in which there seems to be reasonably 
good proof of the diagnosis, with such data pertaining to them as 
was obtainable, and to present them in chronological order. 

I have had the opportunity of making the diagnosis of sarcoma 
of the bladder microscopically in the following 3 cases: Cases I. 
and III. were attended by Dr. Leonard Freeman, of Denver, and 
Case II. by Dr. Sherman Brown, of Denver. To these gentlemen 
I am indebted for the clinical histories of the patients and the 
privilege of reporting them. 

Casr I.—Male, aged forty-eight years; emaciated. Gives symp- 
toms of bladder irritation extending over a period of five years. 
First attack of hematuria occurred about a year ago. Since then 
has had several attacks at irregular intervals. Complains of great 
pain on urinating and is obliged to urinate frequently. Urine has 
a fetid odor and is loaded with pus; no casts were found. Exami- 
nation shows a stricture of the deep urethra; the bladder is very 
tender. Bladder opened by perineal incision, and a sessile tumor 
the size of a silver dollar at its base was found on the left side of 
the fundus near the neck. The growth was soft and friable, and 
consisted of projections resembling the “ends of fingers bunched 
together.”” Some of these projections were easily scraped off with 
the finger-nail and saved for examination. The bleeding following 
their removal was readily checked by the use of hot water. No 
calculus was present. An attempt to remove the growth was not 
thought advisable. Drainage and irrigation relieved the patient 
of his bladder symptoms, but death occurred from exhaustion 
about six weeks later. 

Microscopic Examination. Specimen presented for examination 
measures 3 x 1.5 x 1 em., has a light flesh color, and is rather 
friable. ‘Tissue hardened in formalin and alcohol, embedded in 
celloidin and stained by the usual methods. ‘The sections consist 
almost entirely of cellular material, a few strands of delicate con- 
nective tissue being seen scattered irregularly through the speci- 
mens. ‘The cells vary a great deal in size, the smallest measuring 
from 5 to 6 in diameter, a few of the largest measuring from 
35 to 38, the majority being from 10 to 18 in diameter. Most 
of the cells are round, and many have one good-sized round or 
oval nucleus that takes the stain well and is surrounded by a 
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variable amount of perinuclear protoplasm, the periphery of which is 
in many indistinct. Many of the nuclei are irregularly crescentic 
in shape and show deep constrictions. The nuclei that have not 
taken the stain deeply appear more or less granular and have from 
one to three nucleoli. ‘The nucleus is centrally located in some of 
the cells, in others eccentrically. In a considerable number of 
cells the nuclei are multiple. The vascular supply is fair, the ves- 
sels having very thin and poorly defined walls. No evidence of 
encapsulation is found in any part of the sections. 
Diagnosis. Round-celled (medium-sized) sarcoma. 


Fig. 1. 


Case I.—Round-celled (medium-sized) sarcoma of bladder. 


Case II.—J. T., aged fifty-three years, widower; bricklayer by 
occupation. Physique good. No history of malignant disease in 
family. Patient gives history of gonorrhoea seventeen years ago. 
Denies syphilis. Says that he has had more or less trouble in pass- 
ing urine ever since he contracted the gonorrhoea." For the past four 
years he has had occasional attacks of hematuria, which are becom- 
ing more frequent. During the past year he has suffered very much 
also from painful and frequent micturition. He seems unable to 
empty his bladder, the stream often stopping suddenly, but begin- 
ning again after a change in position. At present the pain in the 
bladder is continuous, but much greater when he is urinating than 
at other times. He is obliged to pass urine from ten to fifteen times 
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during the day and oftener during the night. Has noticed blood 
in the urine at frequent intervals, also small masses that he thinks 
were blood clots. These masses block up the urethra when he is 
urinating, causing him great pain, which is partially relieved as 
soon as they are forced out by the urine. Catheterization has been 
necessary on several occasions recently. Bowel movements also 
cause him considerable pain in the region of the bladder. ‘He is 
unable to work on account of the pain caused by moving the body. 
Thinks that he has lost some weight during the past year, but does 
not know how much. Appetite poor. The condition of the urine. 
varies considerably at different times. Occasionally it is quite 


Fig. 2. 


CasE|II.—Fibrosarcoma of bladder. 


clear and free from sediment, but it usually has quite a heavy 
sediment consisting of pus and red corpuscles. 

Cystoscopic Examination. ‘The instrument was passed without 
trouble,''no‘stricture being present. The bladder was found to be 
very much dilated. Occupying the base, involving the orifice of 
the left ureter and extending upward on the posterior wall three 
or four inches, is seen a large irregular mass having a cauliflower 
appearance. The growth is sessile and occupies a large part of 
the dilated bladder, being about three inches in height. Several 
pieces of the tumor were detached without trouble by the end of the 
cystoscope and sent in for pathological examination. 
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A week later a suprapubic cystotomy was performed and the 
growth thoroughly curetted. The operation was followed by 
cessation of all symptoms and when patient left the hospital three 
weeks later the bladder had contracted to nearly its normal size, 
and the mucosa appeared normal. He began taking 2-ray treat- 
ment through the suprapubic opening, but died rather suddenly 
of uremia seven weeks after being operated. 

Microscopic Examination. Specimen consists of two pieces 
(2.5 x 1 x0.05 cm. and 1.5 x 1x 0.05 cm.), grayish-white in color. 

» Hardened in increasing strengths of alcohol. Embedded in celloidin. 
One surface of the sections, presumably that projecting into the 
bladder, has a somewhat villous appearance; small projections 
of delicate connective tissue containing numerous small round 
and spindle-shaped cells extend outward, and are covered with 
from two to six or eight layers of cells measuring from 8 to 12” 
in diameter. ‘These cells have large oval or round nuclei that 
take the stain deeply, and very little cytoplasm. ‘The connective 
tissue contains a moderate number of thin-walled bloodvessels. 
Underneath this the connective tissue forms irregular alveoli in 
which the cellular material is compactly arranged. ‘The deeper 
parts of the sections consist chiefly of cells with here and there a 
few fibres of connective tissue. ‘The cells vary much in size and 
shape, measuring from 5 to 20 in diameter, some being round, 
some spheroidal, and some spindle-shaped. Bloodvessels are present 
in considerable number, and in most instances appear to be open- 
ings in the cellular material lined with endothelium. No sugges- 
tion of encapsulation can be seen. 

Diagnosis. Fibrosarcoma. 

CasE III.—Male, aged sixty-two years; well preserved. No 
history of venereal disease. Six months ago had an attack of hema- 
turia. ‘This was soon followed by signs of vesical irritation. Has 
had several severe attacks of hematuria at irregular intervals 
since then. Has been troubled very much lately with strangury 
and frequent micturition, from which he has been unable to obtain 
relief. Has an almost constant desire to pass urine. For the past 
two months he has been getting up from twelve to fifteen times 
every night to urinate. Complains also of pains in end of penis, 
chiefly at end of urination, and a constant dull pain in “small of 
back.” Any jolt or jarring of the body causes pain in the region 
of the bladder. Says that he has lost some in flesh, but does not 
know how much. On examination the prostate is found normal 
to the touch. The bladder appears to empty itself completely. 
The introduction of even a soft-rubber catheter into the bladder 
causes considerable bleeding. Urine 2400 c.c. in twenty-four hours. 
Pale in color; contains large amount of pus; some blood; no casts. 

A suprapubic incision was made and a tumor one-half the size 
of a small orange was found, occupying the left half of the bladder 
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and apparently springing from the left lateral wall. Neither the 
ureteral nor the urethral orifices were involved. ‘The growth was 
rough and nodular in appearance; it was rather soft and bled 
easily; did not appear to be ulcerated, and was pinkish in color. 
Pieces were easily removed for microscopic examination. No cal- 
culus was present. It was thought unwise to attempt the removal 
of the growth, so permanent drainage of the bladder was estab- 
lished. ‘This treatment gave prompt relief from all the unpleasant 
symptoms, and the patient remained free from them for two months. 
At present, however, two and a half months after operation, all 
symptoms are recurring and the patient is rapidly failing. 


Cask III.—Spindle and round-celled sarcoma of bladder. 


Microscopic Examination. The tissue consists of three pieces 
(2x 1x 1.5 cm., 1x1x1cm., and 1.8x 2x 1.5 em. in size), and 
has a pinkish-white appearance. It was received in dilute alcohol 
and the hardening continued in increasing strengths of the same 
fluid and embedded in celloidin. The sections consist almost 
entirely of cellular material, an occasional strand of delicate 
fibrillar tissue being seen. The vascular supply is good, most 
of the blood channels being openings through the cellular mate- 
rial lined by a single layer of endothelium; some of the openings 
have no endothelial lining. A few small collections of leuko- 
cytes are seen scattered through the sections. The cells vary con- 
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siderably in size and shape, and contain nuclei that are round, 
spheroidal, and fusiform in appearance. The perinuclear proto- 
plasm is scanty in amount and indistinct. Most of the nuclei take 
the stain deeply. The majority of the cells are mononuclear. ‘The 
cells measure from 5 to 15 in diameter, the majority being 
from 7 to 10 4. A few collections of small round and small spindle- 
shaped cells whose nuclei take the stain very intensely are seen. 
The connective tissue where present consists of delicate fibrils and 
small spindle cells very irregularly arranged. No evidence of 
encapsulation can be found in any part. 

Diagnosis. Mixed-celled (spindle and round) sarcoma. 

In looking over the statistics of these cases one is impressed by 
the frightful mortality and apparent hopelessness of the disease, 
only one case of the entire series, that of Stankiewicz,” being pro- 
nounced cured as late as one year after operation. In this case 
the diagnosis was made, let us emphasize, by means of the cysto- 
scope, and the growth when removed was only as large as a small 
cherry. Although the clinical symptoms and other prominent 
features of the disease have already been summarized by previous 
writers (Southam,”° Barling,® and others), I feel that it will perhaps 
be well to recapitulate and emphasize them here. 

In studying these abstracts, including the three cases recorded in 
this paper, the following points may be observed: 

1. That sarcoma of the bladder is most common after middle 
life (26 cases out of 50 occurring after the age of forty), and during 
childhood (14 cases out of 50 occurring under the age of ten), but 
that it may occur at any age. 

2. It is more common in males than females (34 to 13). 

3. The most constant symptom is hematuria. This symptom 
cannot, however, in many cases be considered an early sign, as the 
date of its appearance is probably significant in the majority of 
cases of beginning ulceration of the neoplasm. 

4. Next to hematuria the most constant symptoms are those of 
cystitis and vesical irritation—. e., strangury; frequent and difficult 
micturition; small stream; retention; purulent urine. 

5. Emaciation consecutive to the growth is present in advanced 
cases only. 

6. A calculus may or may not be present. 

7. In females the growth may invade the urethra and appear 
at the vaginal opening. 

8. The disease is more rapidly fatal in children than in adults. 

9. In those cases in which the diagnosis has been made early 
in the course of the disease, the neoplasm has been small, single, 
and apparently localized. 

10. The growth may spring from the submucosa of any part of 
the bladder, but the most common location is at the base, in the 
vicinity of the ureteral orifices. 
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11. The growth is usually sessile, with a broad base; is usually 
soft and friable, more or less lobulated, in some cases has a cauli- 
flower or villous appearance. The growths are usually single, 
but in the later stages may be multiple. 

12. Metastases, as compared with sarcoma of other parts of 
the body, seem rare except in quite advanced cases. 

13. The varieties of sarcoma occurring in the bladder so far 
recorded are round-celled (large, medium, small, lymphosarcoma, 
and alveolar), spindle-celled, mixed-celled, giant-celled, fibrosar-" 
coma, myosarcoma, myxosarcoma, and chondrosarcoma. 

14. At the present time our only hope for the cure of sarcoma 
of the bladder appears to lie in the early detection of the neoplasm 
by means of the cystoscope or by exploratory incision, and its com- 
plete removal at this stage of the disease. 


Nore.—Since this paper was completed and in the hands of the 
publishers my attention has been called to the report of a case of 
‘Sarcoma of the Bladder and Prostate Gland Causing a Cyst of 
the Urachus and Bilateral Hydronephrosis in a Nine-months-old 
Baby,” by Dr. G. McConnell (Proceedings of the Pathological 
Society of Philadelphia, April, 1904). Microscopic examination 
showed the growth to be a myxosarcoma. 
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A CASE OF SPONTANEOUS ARREST OF GROWTH IN AN 
ENDOTHELIOMA, WITH SUBSEQUENT 
INFLAMMATORY ABSORPTION. 


By B. M. Ranpo.pu, M.D., 


OF PHILADELPHIA. 


M. S., aged forty-three years, Hebrew, has always been healthy; 
four living healthy children; lost one in infancy; last child twelve 
years old. Symptoms pointing to beginning menopause are present. 

Three years ago there appeared on the posterior aspect of the left 
forearm, about the junction of the upper and middle thirds, a 
small nodule beneath the skin, which was movable and painless. 
In the beginning the patient squeezed and otherwise handled it, 
on one occasion bringing a little blood. The mass grew steadily 
and painlessly for six months, in that time attaining its present size. 
From that time till two weeks before operation it remained stationary. 


1 Presented before the Philadelphia Pathological Society, April 14, 1904, 
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Two weeks before applying for relief the mass began to be painful 
and to show signs of inflammatery reaction. The mass was excised 
by Dr. Steinbach at his clinic in the Polyclinic Hospital. Two 
weeks later the wound had healed by primary union. There was 
no evidence of recurrence six months after operation. 

Pathological Examination. The mass is flattened, dense, has a 
smooth, glistening base. On the upper surface is a portion of normal 


Fie. 1. 


KARIN MLHAIL 


A. Alveolus containing necrotic cells. B. Giant cells. C. Round-celled proliferation in 
connective tissue. (Obj.16 mm. Oc.8 Formol-Miiller. Hem.-eos.) 


skin, which is not adherent nor in any way connected with the 
growth. The mass is flattened, slightly elliptical, 14 x 2 x } inches. 
It has a capsule, which is.derived from the surrounding connective 
tissue. On section it presents a grayish-white appearance composed 
of dry, friable, fibrous material. 

Specimen fixed and hardened in Orth’s fluid; sections cut with 
freezing microtome and’ stained with hematoxylin, hematoxylin 
and eosin, Van Giéson’s stain, Unna’s polychrome methylene blue, 
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Gram’s stain, and Mallory’s connective-tissue stain. The following 
appearances are found: The growth is surrounded with a thin 
connective-tissue envelope which is continuous with a connective- 
tissue stroma ramifying freely through the growth. ‘This stroma 
is arranged so as to form alveoli of large size. ‘These alveoli are 
filled with what appears under low power and high illumination to 
be a homogeneous degenerated substance, but which, under close 
examination, is seen to be made up of cells closely packed together, 
sometimes flattened so as to present a stratified appearance. ‘These 
cell masses are clearly necrotic, as they do not take up nuclear stain, 


KARIN AL HALL Fec. 
A. Connective-tissue capsule. 3B. Healthy tumor cells. C. Area showing transition 
stage between healthy'and necrotic cells. D. Cell necrosis complete. (Obj. 16 mm. Oc. 8 x. 
Formol-Miiller. Hem.-eos.) 


but are stained by eosin in the hematoxylin-eosin process and by 
picric acid in the Van Gieson method. Areas are observed where 
the necrotic process has not taken place. Here we see the alveolus 
is filled with medium-sized round cells, with round nuclei staining 
with moderate intensity. There can be no connective-tissue fibres 
demonstrated between the cells. The cell growth is evidently 
derived from the endothelium of the lymph spaces. That the above 
cellular necrosis affects such collections of cells as those just de- 
scribed is shown by the fact that the stages of transition from one 
to the other can be demonstrated. The connective-tissue stroma 
shows a very peculiar phenomenon. There is active hyperplasia, 


i Fig. 2. 
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with a very marked round-celled infiltration. New-formed blood- 
vessels are numerous. Very characteristic is the development of 
giant cells, which are very numerous and are uniformly applied to 
the margins of the necrotic cell areas, sometimes completely sur- 
rounding an alveolar space like a skirmish line. Their peripheral 
arrangement combined with the fact that they are so closely applied 
to the cell masses, and often adjust their shape to these masses 
(being long, slender, and flattened), make one believe that their 
function is phagocytic. 

My opinion is that an endotheliomatous growth started in the 
subcutaneous connective tissue; that it grew steadily for six months, 
and then, for some unknown reason, became arrested; that a necro- 
sis or atrophy of the cells of the tumor took place; that later this 
inactive tissue began to act as an irritant, and the response was a 
productive inflammatory process which endeavored to remove a 
foreign mass. ‘The very abundant presence and peculiar arrange- 
ment of the giant cells seems to show that the function of these cells 
is an absorptive one. 

I am aware that the belief that spontaneous healing of a malignant 
growth does not occur is so strongly rooted that it is the custom 
for pathologists to assume that such cases, when reported, are 
errors in diagnosis. 

I present the evidence in this case without comment, allowing 
the history, the record of the examination, and the drawings made 
from the slides to furnish their own evidence. 


THE MENTAL STATES ASSOCIATED WITH CHOREA.' 


WITH A REPORT OF TWO CASES OF DEMENTIA CHOREICA. 


By A. W. HotsHotr, M.D., 


ASSISTANT PHYSICIAN TO STATE HOSPITAL, STOCKTON, CAL. 


CHorEA has been known as a disease for centuries, and has 
popularly been so closely associated with the name of St. Vitus’ 
dance since the Middle Ages that the original application of the 
latter term has been comparatively obscured. St. Vitus’ dance 
was originally applied to the remarkable epidemic outbursts of 
combined mental and physical excitement which after the fourteenth 
century became known as tarantism or dancing mania. ‘The suf- 
ferers resorted to the chapels of St. Vitus, in Swabia, Germany, for 
relief, believing the patron saint of these chapels to possess the 
power of curing them. Many neurologists, therefore, correctly 


} Paper read before the California Northern District Medical Society, June 14, 1904. 
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confine the name St. Vitus’ dance to the hysterical form, which 
has been termed chorea magna or major to distinguish it from 
chorea minor or true chorea. 

In the light of the most recent investigations chorea has come 
to be looked upon as a symptom which may enter into the forma- 
tion of different disease-pictures allied in their pathological nature. 

Chorea has been defined as a frequent, more or less quick, irreg- 
ular and involuntary clonic muscular movement of almost any 
part of the body, and is a symptom of a lesion or lesions of certain 
parts of the brain. Chorea has been observed in animals on which 
brain experiments had been performed, and it has preceded as well 
as followed hemiplegic attacks. It has been found in an epidemic 
form and combined with epilepsy and insanity, and is met with asa 
symptom in alcoholism and idiocy. It has been observed during 
pregnancy and following rheumatic fever. One form has been 
spoken of as the hysterical, another as the hereditary or chronic 
chorea. 

Three forms of chorea are intimately associated with mental 
manifestations: the hysterical insanity of chorea magna, the delirium 
of chorea minor, and the dementia of the hereditary or chronic 
chorea. 

1. Chorea magna, which is manifested by a succession of rhyth- 
mical movements of extension and flexion, is found more or 
less associated with disturbances of the various bodily functions 
which go to make up the stigmata of the general neurosis of hys- 
teria, such as varying degrees of paralyses, hemianopia, aphonia, 
muscular spasms, distortions of head or body, globus, singultus, 
fainting spells, etc., which symptoms, as well as mental manifesta- 
tions, characterize the disease-picture of hysterical insanity. The 
mental disturbances vary greatly in character. Sometimes a 
motiveless melancholy or anxious depression seizes the patient, in 
which ideas of guilt and persecution are mingled with visions and 
hallucinations of an insulting nature. At other times we see con- 
ditions of excitement, usually in the form of irritability, with violent 
spells of cursing and tendency to destroy or to smear, the excitement 
being generally associated with some external cause, such as worry, 
jealousy, etc. ‘These conditions are, as a rule, of short duration— 
hours, days, or weeks—but with a marked and irregular tendency 
to relapses. The most characteristic of the psychic disturbances 
met with in hysterical insanity are, however, the dream states 
(Diaimmer-zustiinde), which are attacks of shorter or longer dura- 
tion in which consciousness becomes clouded to a marked degree, 
the attacks occurring alone or in immediate connection with con- 
vulsions, which may sometimes terminate or interrupt the attacks. 

2. The true form of chorea, chorea minor or Sydenham’s chorea, 
first accurately described by Sydenham in 1688, is a disease in 
_which the choreic movements completely control the disease-picture 
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the muscular movements being at all times more or less influ- 
enced by excitement. The patient is self-conscious, embarrassed, 
for which reason Prof. Christian Gram,’ of Copenhagen, has called 
it morbus trepidationis, as compared with Basedow’s disease, 
which might be called morbus timoris. The cause of this disturb- 
ance is undoubtedly an infection which is probably similar in nature 
to that of acute articular rheumatism. Wasserman and Westphal 
were able to isolate a streptococcus from the brain of a choreic, 
the pure culture of which produced in turn articular rheumatism 
in the rabbit. It is, moreover, a fact that in cases of choreic delirium 
one may almost always find an association with endocardial or 
rheumatic disease. 

That individuals suffering from chorea vera are mentally affected 
is a well-known observation, though the degree of mental implica- 
tion is usually not grave. It is seldom that this influence amounts 
to more than a condition of more or less marked fatuity—rarely a 
real psychosis. ‘The character of the child affected becomes changed ; 
there are lapses in the moral sense, mendacity, perverseness, emo- 
tional outbursts, and irritability. Disturbances of memory and of 
the faculty of attention are also common. The child loses what it 
has previously learned. Among children, Dr. Friis’ could not find 
a single instance where the mental implication amounted to a real 
insanity. Among ninety-three cases of chorea he found thirty-four 
cases in individuals over fifteen years of age, and among these he 
had seen seven cases in which the mental symptoms developed into 
a real delirium or psychosis. Kraepelin* describes the psychosis 
met with in such cases as follows: 

“We find a dream-like confusion and mental dulness with pecu- 
liar incoherency of thought and some hallucinations and delusions, 
an irritability of mood, and the characteristic choreic movements. 
The patients, as a rule, receive impressions from without in a fairly 
normal manner, but they are very inattentive, easily diverted, quite 
unable to express themselves coherently, incognizant of their own 
circumstances or surroundings, give expression to monotonous, 
abrupt sentences into which they at times weave chance observa- 
tions. ‘They hear their relatives call, perhaps perceive imaginary 
beings, fear that they are to be killed or poisoned; but all that they 
experience is vague and without elaboration. The mood is some- 
times anxious, sometimes childishly jolly, varies greatly, and some- 
times leads to violent fits of anger. The whole disease-picture is 
dominated by the very severe choreic restlessness which, with 
short interruptions, continues day and night, and which may even 
to a considerable extent endanger life. The patients jerk, flounder 


1 Chorea infectiva (Sydenham’s chorea) og dens Behandling, Hospitalstidende, January 17, 
1900. 

2 Om chorea hos Voksne, Hospitalstidende, June 29, 1892. 

% Psychiatrie, Bd. ii., Siebente Auflage, 1904, p. 22. 
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about, pitch and twist the arms, bore the head into the pillow, 
strike themselves indiscriminately, make faces, shoot out the tongue, 
gasp, smack the lips, toss themselves about. Sleep is almost entirely 
absent; the taking of nourishment is made very difficult. This 
excitement fortunately does not, as a rule, remain at its height for 
more than a few days or weeks, after which it gradually subsides. 
Consciousness and rationality return, hallucinations and delusions 
disappear, the much diminished body weight makes a quick increase. 
The patients, however, remain for some time irritable, easily 
fatigued, and show a tendency to noticeable changeability of 
mood.” 

These mental manifestations, at times complicating Sydenham’s 
chorea, are quite different from those found associated with the 
chorea of hysterical insanity or with Huntingdon’s chorea. In the 
former they are characteristic of the hysterical dream state, which 
takes a quick but much less serious course, and is mentally more 
easily influenced; in the latter, the accompanying mental manifes- 
tations have the stamp of a progressive dementia. 

3. The hereditary form of chorea has been called Huntingdon’s 
chorea,’ Dr. Huntingdon having supposedly first described the 
disease in 1872. The disease was, however, first spoken of by Dr. 
Waters in 1841, who found it not uncommon in certain parts of the 
State of New York. The first case observed in Europe was described 
by Landouzy in 1873; the next two cases were reported by Ewald 
in 1884. From this year until 1892 a couple of dozen cases could 
be collected from the literature. It has not been generally thought 
to have a well-founded relation to Sydenham’s chorea, although it 
was considered identical with it by many French neurologists. 
The hereditary form has been more frequently met with in the State 
of New York than in any other part of the United States. Hunt- 
ingdon found it only on Long Island, where chorea vera is com- 
paratively rarely met with. It has been observed among the lower 
classes of society in other parts of America, and especially in fam- 
ilies with many children. The disease has been variously denom- 
inated Huntingdon’s chorea, chorea of the aged, family chorea, 
adult hereditary chorea, chronic chorea, and chronic progressive 
chorea. Dr. Huntingdon’? found it present in a number of families 
living in the southeastern part of New York, and it was locally 
known as “the megrims” or “megrums,” and, owing to their 
peculiar difficulties in walking, the patients were commonly called 
“shakers.” ‘The disease has a marked hereditary character which 
is peculiar in that it appears at an earlier age with each succeeding 
generation. It has been traced through five generations, and is 
said never to reappear once the hereditary chain is broken. It 
has been described as being to such an extent hereditary in some 


! Spelled incorrectly by most writers Huntington’s chorea. 
2 Archibald Church. Nervous Diseases, 1899. 
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families that in certain districts marriage’ was prohibited within 
the affected families. Dr. Diller gives an example of its hereditary 
tendency in a family in which during four generations thirty-four 
cases developed, and ten of the cases during the fourth generation 
showed themselves even before the twenty-fifth year, in one case 
as early as the eighth year. The disorder has an insidious onset 
in adult life, and it affects the male sex in greater proportion, in this 
differing from chorea vera. It usually appears at the age of from 
thirty to forty-five years, but may develop at any period, as early 
as eight years and as late as sixty. While the choreic movements 
develop slowly and gradually, they seem at first under the influence 
of the will, and entirely absent during sleep. As a rule, they 
show themselves at first in the lower extremities, and are not 
preceded by rheumatism, heart affections, paralysis, or muscular 
atrophy. 

Kraepelin places Huntingdon’s chorea in a group of gradually 
progressing mental disturbances with the diseases known as diffuse 
cerebral sclerosis, gliosis of the cerebral cortex, multiple sclerosis, 
etc. The mental symptoms of the disease are excellently described 
by Kraepelin’ in his text-book as follows: 

“The patients become forgetful, weak in judgment, lacking in 
depth of thought, seclusive, dull in mood, but irritable and waver- 
ing. ‘They become incapable of regular activity, and not infre- 
quently make attempts at suicide or other violent acts. A patient 
whom I had under observation strangled his three little children, 
whom he thought he could no longer support, after which deed he 
quietly took a walk and remained quite indifferent as to his criminal 
act during the legal progress of the case. 

“Now and then sensory hallucinations or persecutory ideas are 
detected which are related by the patient without special emphasis. 
At times conditions of fear, violent outbursts of temper, or tear- 
fully elated behavior are met with. Among physical manifestations 
the most striking are grimacing and the peculiar recurrent, jerky 
or swaying movements of the head, trunk, and limbs, which differ 
from those of chorea vera by their lesser severity and extent; they 
usually become increased by mental excitement. ‘The speech is 
hesitating, at times indistinct, blurred; the handwriting is somewhat 
irregular. ‘The movements are unsteady, the gait is reeling, stand- 
ing with closed eyes is rendered difficult, the sprawling fingers 
tremble. ‘The general physical strength does not, however, appear 
to have suffered any appreciable diminution. The tendon reflexes 
and the mechanical muscular irritability are increased. The pupil- 
lary reaction remains intact; sensibility does not show any disturb- 
ance. At times one meets with very intense headaches. Epileptic 
or apoplectic attacks occur in a few cases. 


1 Reynolds. Medical Chronicle, April, 1892. 
2 Psychiatrie, Bd. ii,, Siebente Auflage, 1904, p. 402. 
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“The disease makes an uninterrupted but slow progress, cover- 
ing a period of ten to twenty years, toward a pronounced dementia, 
which, however, does not reach the high degree found in cases of 
paresis. ‘There likewise appear to be certain limits to the degree 
of severity of the physical symptoms; the chorea may even subside 
until light traces only can be detected. The disease-picture is prin- 
cipally differentiated from that of general paralysis, with which it 
may to a certain extent be confounded, by the clinical peculiarities 
as well as by the absence of pupillary disturbances, the character- 
istic defects in speech and handwriting, the paralytic symptoms, 
and especially by the accompanying chorea. The form of the 
dementia, which, while it does not to such an extent lead to defect 
of memory and incognizance of time in this disease as in general 
paralysis, does from the start tend to annihilate to an equal or 
greater extent the mental and emotional activity, likewise enables 
one at times to make the differentiation. ' 

“The post-mortem findings show chronic meningitic changes, 
thickening and small-celled infiltration of the pia as well as atrophy 
of the brain, atrophy of the fibres, probably also degeneration of 
cortical nerve cells, diffuse changes in the vessels with dilatation of 
the perivascular spaces and proliferation of the adventitia. Rem- 
nants of old hemorrhages are found in the neighborhood of the 
vessels. In a case observed by me Nissl was able to demonstrate 
chronic cell changes, glia-proliferation, and hypertrophy of the 
pia, but he did not find either noticeable vascular disease, atrophy 
of fibres, or cortical atrophy. The spinal cord appears to be in- 
volved in the pathological process, although to a very variable 
extent.” 

The following two cases of Huntingdon’s chorea have been under 
my observation during the past one and one-half and two and one- 
half years: 

CasE I.—N. N., native of New York, aged sixty-five years, 
divorced, has five living children and one dead, admitted to Stock- 
ton State Asylum, November 8, 1901. He has lived forty years in 
California, is a miner by occupation, and has led a lonely life in 
the mountains for a number of years prior to admission. It is 
stated in the commitment paper that he is given to prowling around 
at all hours of the night, that he gets excited if remonstrated with, 
and is uncontrollable. He talks irrationally, refuses to eat what 
anyone but he himself cooks, for fear of being poisoned. Uncon- 
trollable, spasmodic muscular movements in the extremities, trunk, 
neck, and face are present, which cause him to spill food on him- 
self when he eats, and he is generally filthy in his habits. He has 
frequently been heard talking to himself when alone in his cabin, 
and is quite irritable in disposition; no one of his children has any 
influence over him. He cannot take care of himself, and will not 
allow others to care for him. He roams about annoying his neigh- 
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bors and frightening women. According to information obtained 
from one of his sons, he was first observed to make choreic move- 
ments at the age. of forty-eight years. ‘These movements were 
slight until he had a severe attack of la grippe, when about fifty- 
seven years old. After this they became more and more severe, 
and he seemed more irritable and seclusive. The patient’s father 
suffered from a similar complaint, choreic movements, which came 
on after he was some fifty years old, and continued until his death, 
at the age of about eighty. The mother of the patient died of tuber- 
culosis. Nothing is known about his paternal relatives. The 
patient’s father had six sons, one by a second marriage, who died 
atthe age of ten, and who, during the last two years of his life, also 
Peale symptoms of chorea. ‘The five living children of the 
»atient re all well; none of them have up to this time been afflicted 
with chorea. 

The patient, upon examination, is found incognizant of time and 
place; talks jerkingly and with difficulty on account of violent 
choreic movements of the tongue, lips, and facial muscles. He is 
restless during the day, wandering about the ward aimlessly. ‘The 
involuntary clonic muscular movements are present in all four 
extremities, though more marked in the arms than in the legs. 
While they vary greatly as to severity, being more marked when 
he is spoken to or excited, they at all times affect one part or another 
of the body, including the muscles of the trunk, shoulders, neck, 
and face. Now and then jerky sighs or spasmodic inhalations are 
observed, showing involvement of the diaphragm. The patient 
is entirely free from involuntary muscular movements when asleep, 
and the exercise of will power diminishes the jerking to some extent. 
There are no motor or sensory paralytic symptoms present, nor 
any marked diminution in muscular power. The knee-jerks are ap- 
parently absent or nearly so, even with Jendrassik. No paralysis 
of .sphincters. Mechanical muscular irritability not markedly 
increased; no nystagmus; some blepharospasm. ‘Tension and 
pupillary reaction normal. 

The patient was confused as to surroundings and filthy in his 
habits (a feces-smearer) when first admitted, but after some months 
improved in this respect. Since then there has been a slow but 
gradual increase in the feeblemindedness. He is duller mentally, 
shows loss of memory, taking little interest in surroundings, and 
comprehending little of what is said to him. The choreic move- 
ments have not abated in severity, and involve as many parts of the 
body as when first examined, over two and one-half years ago. His 
speech has become an almost unintelligible babble. 

Case II.—I. F. I., native of Indiana, was admitted to the asylum 
February 11, 1903, when forty-five years of age, and after having 
been in California eighteen years. He is single, blacksmith by occu- 
pation, not addicted to liquor to excess. . He has been an inmate of 
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the County Hospital for some time, and has of late become restless, 
irritable, and quarrelsome, and shortly before his commitment 
made an unprovoked violent attack upon the steward of the hospital. 
The commitment paper gives one but little information ebout the 
patient, but a sister says that the choreic movements which are 
present date back a little over eleven years and set in shortly after 
an accident. He was thrown during a runaway, landing on his 
head, and remained unconscious for a number of hours. After he 
had recovered consciousness at a hospital, to which he had been 
taken, it is stated that he was unable to move for some days, and 
that he had lost all sensation in his left side, ‘‘ which felt like a dead 
person to his right hand.’”’ After some months the sensation in his 
left side returned, and has been about normal since that time. It 
is stated that about a month or so after the accident he was seen to 
make the involuntary clonic muscular movements, which at first 
were slight and bilateral, but have gradually been growing more 
and more marked during the past ten years. For some years he 
would only stagger as if he had made a misstep. ‘The sister is quite 
sure that he had no jerking before the accident. . His mother is said 
to have been insane, and a maternal aunt likewise. His father died 
of apoplexy. There is no history of any case of chorea either on 
the paternal or maternal side. His father had three children, besides 
himself, by his first wife, and three by a second wife, but none of 
these children developed symptoms of chorea. Upon examination 
at the insane asylum he is found cognizant of surroundings but 
confused as to time. His memory is poor; he is often observed to 
talk to himself, is slow of comprehension, and it is difficult for him 
to make himself understood on account of the choreic movements 
about the tongue and lips. The involuntary clonic spasms are 
present in all four extremities, especially in the arms. ‘The muscles 
of both sides of the face are implicated—the frontal portion of the 
fronto-occipital, corrugator supercilii, occasionally the muscles 
about the angles of the mouth, lower lip, and jaw. It is difficult 
for him to put his hat on his head. When told to hold his hands 
steady they jerk less. He totters and wiggles less with closed eyes. 
The shoulders are frequently lifted. When in bed and awake he 
twists about considerably, but is perfectly motionless when asleep. 
When told to put out his tongue he shoots it out for an instant only, 
and keeps up this play with the tongue as long as he endeavors 
to keep it outside the mouth. There is no motor or sensory 
paralysis. ‘The knee-jerks are about equal and slightly increased. 
The pupils react to light; tension is normal; there is no nystagmus, 
but a slight blepharospasm. ‘The examination of the fundus, kindly 
made by Dr. B. J. Powell, of Stockton, showed a congested retina 
and slight atrophic spots on the inner side of each disk, together 
with a Fuchs colomboma to a slight extent. (The retina and optic 
disks were found normal in the first patient, N. N.). When the 
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patient walks he turns about and glides along like a person learning 
to skate on the ice, the body bent forward as in paralysis agitans, 
and one shoulder drooping, often leaning to one side. His left foot 
frequently turns outward, the right one inward. He has a voracious 
appetite; thirst normal. Urine normal. 

A depression is found on the head in the median line and about 
four inches above the occipital protuberance. It is saddle-shaped, 
does not appear to extend to the inner table of the skull, and meas- 
ures about one inch transversely and half an inch longigndinally. 
A cicatrix is found about the centre of the depression. 


Paralysis agitans-like attitude and propulsion in Huntingdon’s chorea. 


During the past eighteen months there has been no observable 
change in the choreic movements. The feeblemindedness is a little 
more marked. 

The above cases, when observed side by side, are perfect copies 
one of the other as far as the muscular movements are concerned. 
When walking they show a striking resemblance in posture to 
the propulsion seen in cases of paralysis agitans, as in the 
accompanying illustration. ‘The large and small spasms are 
mixed in kaleidoscopic fashion, and there is likewise a marked 
difference in their velocity. Sometimes they are very quick, extend- 
ing over a large group of muscles, at other times they involve but 
few muscles about the trunk, face, or fingers. Although the sprawl- 
ing flexion and extension of the fingers are now and then observed 
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as in athetosis, the slower, rhythmic motion described as charac- 
teristic of athetosis is not present. There is, in fact, no rhythm 
about the spasms; the muscular activity is started now here, now 
there, and usually in several parts at the same time, reminding one 
of the antics of a jumping-jack. 

There is a very close relationship of Huntingdon’s chorea to 
athetosis; they appear to differ only in the velocity and homogen- 
eousness of the: movements. Some writers, among others Striim- 
pell, have even described a congenital athetosis with the muscular 
movements observed about the head, trunk, and extremities. 

It is rather remarkable that the first case, which shows the family 
heredity, which Huntingdon had met with in New York, should 
hail from that State. The father and half-brother were found to 
have been subject to the disease. Beyond the father, the history of 
the family could not be traced. 

The second case would seem to be of traumatic origin. The 
history of the trauma and of the symptoms immediately following 
it is incomplete, but it would seem to show that the paralysis follow- 
ing the trauma was confined to a sensory paralysis of the left side, 
which lasted some months. There is no history of a hemiplegia 
and no history that the choreic movements were unilateral at their 
onset; on the contrary, the sister says positively, that when first 
noticed they affected both sides of the body. There is, as stated 
above, no observable difference in the velocity of the muscular 
movements in the two cases, and the mental symptoms are about 
the same in each case. The second case is more subject to emotional 
outbursts, but in each case we find the irritability, seclusiveness, 
history of persecutory ideas, characteristic speech defects, and 
progressively increasing dementia. 

A traumatic origin of Huntingdon’s chorea is spoken of by 
Westphal,’ who reported a case in which the chorea developed soon 
after a fall from the third story, the patient being injured about the 
head, but sustaining no fracture of the skull. There was no hered- 
itary neuropathy in the case. The terminal state of Huntingdon’s 
chorea being so characteristic, there is good reason for the name, 
dementia choreica, as suggested by Hallock.’ 

With regard to the pathogenesis of chorea and choreiform con- 
ditions, chorea minor was spoken of by Prof. Christian Gram at a 
recent congress on internal medicine at Copenhagen as an infec- 
tious disease which develops after the infection has passed, like the 
post-diphtheritic paralysis. ‘The opinion was expressed that the 
other forms of chorea, which are more or less of a chronic nature, 
such as Huntingdon’s chorea, Unverricht’s myoclonia, hysterical 
chorea, electric chorea, etc., have many points in common with 


1 Ueber Chorea chronica progressiva, Deutsche med. Wochenschrift, No. 4. 
2 Journal of Nervous and Mental Disease, 1898, No. 12. 
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hysteria and epilepsy, and probably have a kindred pathology in 
the cortex. 

Dr. Lundborg, of Upsala, has expressed the view that these 
diseases may be connected with perverted metabolism of the duct- 
less glands, which Ohlmacher holds is true of epilepsy. 


A REPORT OF TWO HUNDRED AND EIGHTY-ONE MAS- 
TOID OPERATIONS, WITH SUBSEQUENT RESULTS.’ 


By Hitz Hastines, M.D., 


LOS ANGELES, CAL., 
FORMERLY HOUSE SURGEON, NEW YORK EYE AND EAR INFIRMARY. 


Tus report is made from the data collected from 281 consecutive 
mastoid operations performed at the New York Eye and Ear 
Infirmary during the year ended December 31, 1903. 

One hundred and fifty-six operative cases were personally fol- 
lowed up until the result in each case was known. The collected 
notes are herewith reported in the hope that they may prove of 
some value to those interested in mastoid surgery. 

AcE. Of the total number of hospital patients admitted with 
acute or chronic otitis media, 447, about one-fifth were children; 
nineteen were babies under one year of age. 

Microscopic ExaMINaTION. ‘To determine the infection 
cover-slip smears for microscopic examination were made from 
the aural pus before operation when possible; and, in many cases 
during the operation, from the pus found in the mastoid. 

In the canal discharge diplococci and “latent”? streptococci were 
found in 49 cases; streptococci in 38 cases; pneumococci in 37 cases; 
and a mixed infection in 43 cases. Influenza bacilli were found in 
only 2 cases, and in 2 cases the spirillum of Vincent was found. 

Of the 69 cases where the mastoid pus was examined streptococci 
were found in 50 per cent. and pneumococci in 29 per cent. In 
considering the prognosis of any acute case due weight was given 
to the presence of the streptococcus in the canal discharge; the 
pheumococcus infection was less violent. 

PuysicaL ExaMINaTION. Mastoid swelling was found in 100 
out of 447 cases. In 72 of the 100 cases, pus, subperiosteal, was 
found on operating. In the remaining 28 cases the swelling proved 


1 For the permission to make this report I am indebted to the visiting surgeons, Drs. Gorham 
Bacon, Adams, Dench, Whiting, McKernon, and Lewis, in whose service these cases occurred. 

2 Dr. George S. Dixon, the Pathologist of the Infirmary, who made the bacteriological ex- 
aminations, informed me that in many cases where diplococci alone appeared in the smear 
from the aural discharge, cultures from the pus showed the streptococcus pyogenes. Subse- 
quent operation often revealed pure streptococci in the mastoid pus. He, therefore, designated 
such diplococci “ latent streptococci.” 
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to be cedema, likely the early stage of subperiosteal abscess, as pus 
within the mastoid process was found. 

Of the 72 cases of subperiosteal abscess 56 were in children. 
Only 16 were adults, showing the relative infrequency in adults of 
a perforation of the outer table of the mastoid with resulting sub- 
periosteal abscess. In children the mastoid swelling appeared, as 
a rule, as one of the earliest signs of mastoiditis and was frequently 
the first sign indicating to the mother that the ear was the cause of 
the child’s sickness. On the contrary, in adults mastoid swelling 
proved a late symptom, the histories of the acute cases varying from 
several weeks to four months. 

Mastorp ‘TENDERNESS. In most of the acute cases the tender- 
ness was most marked over the antrum and at the tip, with moderate 
tenderness over the whole mastoid. In 84 cases the tenderness 
was fairly well confined to the two locations; in 3 cases the ten- 
derness was solely over the antrum. 

In 8 cases the tenderness was solely at the tip. In 2 cases where 
acute tip tenderness was present, operation revealed pus under 
the tip in the digastric fossa, the result of the extensive mastoiditis 
with perforation of the inner table at the tip, constituting a Bezold 
perforation. In several other cases moderate tip tenderness proved 
ati unreliable sign, in that pus was found elsewhere in the mastoid. 
In 1 case, a radical for necrosis of the middle ear with history of 
otorrhcea, mastoid pain, and recent tip tenderness, a sclerotic mas- 
toid and no pus was found on operation. 

Marked post tip tenderness was present in 14 cases, nearly always 
associated with antrum.and tip tenderness, and usually meant 
extensive involvement of the mastoid. 

It might here be mentioned that in 2 cases seeking treatment for 
mastoid tenderness and swelljng, examination revealed erysipelas, 
independent of any ear trouble. 

Thirty-seven of the 281 cases seeking operation presented post- 
auricular fistulae. Seven were the result of subperiosteal abscesses 
that had ruptured with subsequent discharge through the opening. 

Thirty fistule were the result of former mastoid operations that 
were not successful. (Fifteen operated on at the infirmary required 
re-operation.) Of the 30 all but 7 were children, an unusually large 
proportion of failures in children from the mastoid operation. 

There were also 7 cases, previously operated on, in which an 
abscess in each case developed under the old scar. In 4 cases, 
although the mastoid had healed well, the otorrhoea had continued 
in 1 case for one year, in others for three years, and in the 4th case 
for eight years before the mastoid abscess again formed. ‘These 
indicate plainly that a mastoid operation for an acute ear should 
not be regarded as successful, even if the mastoid wound heals, 
unless the acute middle ear suppuration ceases, and the middle 
ear regains its normal condition. No case of true recurrent mas- 


HASTINGS: MASTOID OPERATIONS. $89 


toiditis after operation came under personal observation in this 
series. 

MemsraNA ‘l'ymMpaNi. The usual appearances of the drum 
membrane in the acute cases were those commonly observed, 
namely, a beefy red bulging membrane, with or without a perfora- 
tion, accompanied frequently with more or less sagging of the 
posterosuperior canal wall at its juncture with Shrapnell’s mem- 
brane. 

There were two rare cases of mastoiditis in which the drum 
membrane varied slightly, if at all, from the normal in appearance. 
The examination notes in one case are worth reporting in full, as 
follows: ‘Two months ago stuffiness, deafness, and pains began in 
the right ear; after two weeks pain in and behind the ear became 
severe, unable to sleep; leeches applied and membrana tympani 
incised by family physician. Claims that there has been no aural 
discharge at any time. 

Examination. Mastoid, oedematous, tender, acutely over antrum 
and tip; meatus, normal; membrana tympani not inflamed and of 
pearly pink color; manubrium distinct; slight bulging and injection 
of the periphery. Hearing fair, watch three inches, whisper and 
speech good in right ear. Operation revealed pus throughout the 
mastoid cells; the sinus groove was uncovered, exposing the lateral 
sinus at the knee. The sinus wall was here covered with granula- 
tions. Subsequent result. Recovery, mastoid healed with good scar; 
membrana tympani normal and with good lustre. Hearing normal. 

The second case was a child with a subperiosteal abscess, with 
clear history of ten days’ duration of ear trouble, during which no 
discharge was noticed by the mother. Examination showed that 
the drum membrane was not inflamed and not perforated; there 
was slight bulging, but not enough to completely obscure the 
manubrium. Operation revealed a subperiosteal abscess and pus 
within the mastoid. Recovery. 

These two cases are reported at some length as they go to show 
that there are undoubtedly rare cases where suppurative inflam- 
mation of the mastoid may exist when the drum membrane ma 
be slightly, if at all, inflamed. It is of course probable that the 
drum membrane and the middle ear cavity may have been inflamed 
at the onset, at which time an examination would have revealed 
the usual appearance of such inflammation. 

FEVER AS A SYMPTOM OF AcUTE MasrtorpiTIs. On ‘admission 
8 cases had normal temperature; in 93 cases the temperature was 
below 100°; in 54 cases, between 100° and 102°; in only 13 cases 
was the temperature between 102° and 104°; and in only 1 case over 
104°, that a baby of three months who had meningitis on admission 
to the hospital. ‘Thus in over one-half of the cases there was very 
little fever (under 100), and in only thirteen of the cases did the 
fever exceed 102° on admission to the hospital, 
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ABORTIVE ‘TREATMENT. Of the 167 acute ‘cases that did not 
come to operation, and were treated by paracentesis and irrigation, 
with ice-coil or leeches to the mastoid, six returned after their dis- 
charge from the hospital. One of the six cases was advised and 
refused operation, and left the hospital after six days’ treatment 
to return later for operation. The remaining five cases show the 
delusive effects of the ice-coil to the mastoid. In all five cases the 
mastoid pain and nearly all tenderness disappeared, though there 
was no marked change in the quantity and character of the dis- 
charge under the ice-coil. One left the hospital on the second day, 
one on the third, one on the sixth, and two on the seventh day. ‘The 
last two were, however, warned against, but insisted on leaving the 
hospital, supposing they were well. All returned with marked 
mastoid pain and tenderness. Four were promptly operated on 
and one case begged for delay. The ice-coil was again used in this 
case with the same result as before, namely, pain and tenderness 
disappeared though the discharge continued. The patient again 
left the hospital feeling well, and returned for the second time two 
weeks later for operation. Operation revealed in all six cases of 
extensive mastoid destruction, and in five of the six cases necrosis 
of the inner tables and consequent inflammation of the sinus or 
dura. (It is worth noting that all the six cases were adults with 
the outer table of the mastoid hard and thick.) In one case the 
perisinuous abscess was quite large, at least 2 c.c. of pus, and in 
another a Bezold perforation had also taken place. Fortunately 
thrombosis had not taken place in any of the 6 cases and recovery 
was uneventful. 

The rule generally followed in acute cases, and considered safe by 
those who advocated the use of the ice-coil (and some did not), 
was to use the ice-coil during the first two or three days only, after 
the onset of the mastoid symptoms, and never at all in mastoiditis 
following a chronic ear; the coil to be removed at the end of thirty- 
six hours and not reapplied. 

Operations. Of the 281 operations, 164 were mastoids for 
acute mastoiditis following acute suppurative otitis media. Forty- 
four were radical operations performed for mastoiditis following 
chronic suppurative otitis media. ‘Twenty-five were radical opera- 
tions secondary to former mastoid operations that had not proved 
successful—1. e., a post-auricular sinus and otorrhcea had persisted ; 
and 48 were radical operations performed primarily for the purpose 
of curing a chronic ear, where no symptoms of pus in the mastoid 
existed. (It is noteworthy that there were but three ossiculec- 
tomies performed during the year’s service.) 

Notes on the cases were made each day following the operations, 
and subsequent notes were made embracing the condition on dis- 
charge from the hospital, and the subsequent condition, including, 
where possible, hearing tests. 
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Mastorp Finpines. Pus was found, subperiosteal, in 72 cases, 
53 of which were acute cases. Pus throughout the mastoid cells 
and none subperiosteal was found in 82 cases. Pus confined to 
the tip cells and none elsewhere, except in the antrum, was found 
in 24 cases. Pus solely in the antrum, with granulations and 
mucoid-like substance throughout the mastoid cells, was found in 
27 cases. Smears, made in a few of such cases from the cell con- 
tents, showed pus organisms. 

In 2 of the 164 cases operated on for acute mastoid symptoms 
the mastoid cells were found apparently normal, except for some 
congestion. 

Cholesteatoma was found in 20 chronic cases. 

Scierosis. The mastoid process was completely sclerotic, 
except the antrum, in 28 cases, all in chronic ears. In no one of 
the 281 cases was the antrum wanting, although in most of the 
sclerotic mastoids the antrum was small, and in one case it was a- 
mere enlargement of the posterior end of the aditus, and was found 
with difficulty. It is worth noting that the lateral sinus lay far 
forward as a rule in all of the sclerotic mastoids, and was accident- 
ally opened by reason of its abnormal position in 2 cases. Only 
care in chiselling prevented its being opened more often. In 2 
sclerotic mastoids the sinus was exposed on chiselling through the 
suprameatal triangle, usually considered a safe landmark for open- 
ing the antrum, and it was necessary therefore to reach the antrum 
after the Stacke method by chiselling through the external attic 
wall and working backward to the antrum. In one of these cases, 
after the initial incision and retraction of the periosteum, the sinus 
showed through the thin cortex immediately below the suprameatal 
triangle. Its bony covering was of the thinness of a small visiting 
card. 

Also, in the sclerotic mastoids, the histories show periodic attacks 
of mastoid pain without much or any tenderness. In 9 chronic 
cases operation was sought in each case largely on account of the 
pains, rather than on account of the danger from chronic suppuration 
of the middle ear. The pains were, as a rule, relieved after operation. 

The dura was uncovered and found normal in 44 mastoids and 
45 radical operations. In 2 cases, both babies with subperiosteal 
abscesses, meningitis subsequently developed and death followed. 
In all the other cases no harm resulted, which accords with pre- 
vious observations of the great resisting property of the dura. In 
no case was the dura accidentally opened. 

Epidural abscesses were found in 21 cases, 12 mastoids and 9 
radicals. Meningitis, followed by death, occurred in 2 cases, both 
adults, with extensive mastoid involvement. One had been advised 
but refused operation two weeks before. 

In one case the symptoms by no means indicated the extent of 
the dura involvement. The history showed constant otorrhcea 
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for five years until one week ago, when the discharge ceased and 
the pain began. There was scant mastoid tenderness and slight 
fever that subsided in a few days. After five days’ hospital treat- 
ment a radical operation was determined upon, largely because of 
the certain middle ear necrosis. A large perisinuous abscess from 
the knee downward was found. The surrounding dura was covered 
with thick yellow exudate to the extent of 1 x 2 inches. Result, 
recovery 

The lateral sinus was uncovered intentionally, or unintentionally, 
and found normal during 69 operations. In no case did harm 
result from the exposure. The sinus was accidentally opened in 
9 of the 281 operations. In 8 cases no harm resulted. In 1 case 
sinus thrombosis followed. The notes in this case are as follows: 

P. R., aged eighteen years, admitted with history of constant 
otorrheea for three years. ‘Two weeks ago the discharge ceased, 
and headache and dizziness began. Examination shows mastoid 
cedema and tenderness. Operation revealed thick yellow pus on 
chiselling through the hard cortex. The antrum was full of foul- 
smelling cholesteatoma. The bony wall of the sinus was necrotic 
and the sinus covered with lymph and granulations in its descend- 
ing portion. ‘The sinus was accidentally opened while further uncov- 
ering the diseased area. Free hemorrhage resulted, was easily 
controlled and the operation proceeded. After operation the sub- 
sequent history was uneventful until the eleventh day when patient 
had a slight chill, temperature going to 105°. No vomiting or 
headache, no optic neuritis, and no jugular signs. The mastoid 
wound was clean with healthy red granulations. However, on 
account of the irregular temperature during the next three days, 
a second operation was performed. The sinus was exposed and 
found thrombosed; the thrombus removed, with free bleeding from 
above, but none from below, showing that the thrombus extended 
down into the jugular. The neck was then opened; the jugular 
vein found collapsed above the union of the facial vein; was ligated 
and excised as high up in the neck as possible. Some emboli from 
the septic thrombus had, however, already entered the general 
circulation, for three days later a cough and pain in the chest began, 
ushering in septic pneumonia, in patches in both lungs, which after 
seventeen days of irregular fever, sweats, foul expectorations 
and progressive exhaustion, caused death. 

In the remaining 8 cases of accidental opening of the sinus no 
harm resulted. The gauze pledgets over the site of injury were not 
removed as a rule for four or six days. In one case removal of the 
pledget on the third day resulted in free bleeding requiring pain- 
fully tight packing. At the second dressing bleeding again occurred, 
and was similarly controlled and did not subsequently recur. 

The lateral sinus was purposely opened, because of suspected 
thrombosis in 11 cases, in 9 of which thrombosis was found. In 
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the other 2 cases the sinus looked suspicious of thrombosis, and 
was incised to determine definitely its condition. No clot was 
found in either case; free bleeding occurred; both cases made good 
and uneventful recoveries. 

Sinus TuHromposis. Of the 9 cases of sinus thrombosis 7 
resulted from extensive mastoiditis following chronic middle ear 
suppuration, and only 2 from an acute middle ear suppuration. 
This is in accord with the reports of other observers, and empha- 
sizes the danger from a chronic ear. In 3 cases of thrombosis 
the prognosis on admission was bad. The symptoms in 2 cases 
indicated that the thrombus was undergoing septic disintegra- 
tion, with the probability that septic emboli had already entered 
the general circulation. The notes of these two cases are as 
follows: 

A. S., aged eighteen years, admitted with history of otorrhea , 
since childhood; no mastoid symptoms until three days ago, when 
severe shooting pains in the ear and head began. Yesterday had 
a severe chill, vomited, and was dizzy. Two and a half hours later 
had another hard chill, and last night had third chill; none to-day. 
Patient is weak, pale, dizzy, and looks sick. ‘Temperature, sub- 
normal (97.5°). 

Examination. Mastoid, no cedema or redness and only moderate 
tenderness. Meatus, foul discharge. Membrana tympani destroyed ; 
middle ear filled with granulations. No jugular tenderness. Note 
is made that the external jugular on the affected side does not fill 
up so well as on the normal side. No optic neuritis. Hearing’in 
the affected ear poor, watch by contact; loud whisper, four inches; 
speech five inches. Four hours after admission had a slight chill, 
temperature 102.5°. Operation the following day revealed, on 
chiselling through the hard cortex, 5 to 10 c.c. of foul pus on the 
sinus. The sinus wall was thick and of a yellow color, as was also 
the cerebellar dura. Antrum and middle ear full of pus and granu- 
lations. A complete radical was done. 

There was some doubt as to whether the sinus was thrombosed, 
and on account of the fact that the history showed only three days 
of acute mastoid trouble, it was concluded not to open the sinus 
until further symptoms appeared. The night following the opera- 
tion patient had a chill, temperature up to 107°. ‘The sinus was 
opened, found thrombosed, septic clots removed; free flow of biood 
from behind the knee, none from the bulb end. ‘The internal jugular 
vein was therefore ligated and excised. The vein in the neck was 
not thrombosed, but was ligated and excised in order to prevent 
the possibility of septic emboli from the clot remaining in the 
jugular bulb entering the general circulation. Nevertheless, such 
had already happened, apparently, for septic pneumonia in patches 
scattered through both lungs followed, from which the patient died 
ten days later. 
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The second case was similar, except the history showed chills, 
fever, and sweats of nine days’ duration prior to the curettement of 
the sinus and ligation of the internal jugular vein. Death re- 
sulted. 

The third case was that of’a baby three months old, admitted 
with foul otorrhoea, subperiosteal abscess, facial paralysis, and 
temperature of 104°, and a septic look. Operation revealed mas- 
toid full of pus, cerebellar dura and sinus covered with yellow 
exudate, so much so that the exact location of the sinus was with 
difficulty determined. Sinus incised and found thrombosed. ‘The 
inner wall of the middle ear was necrotic and pus could be seen 
coming from the region of the oval window. ‘The internal ear 
was therefore opened, showing pus within cochlea, vestibule, and 
semicircular canals. Death resulted from meningitis. 

Of the remaining 6 cases of sinus thrombosis 4 recovered and 
2 died, one of septic pneumonia (case referred to above where the 
sinus was accidentally opened) and the other of leptomeningitis, 
following a hernia cerebri that sloughed. 

Of the 4 cases that recovered, the internal jugular was ligated 
and excised in 2 cases because the clot extended down the sinus 
into the jugular bulb. In both of these cases the neck wound 
healed quickly, in 1 case by primary union. In the other 2 cases, 
on cleaning the clots from the sinus, free flow from below as well 
as above occurred, so the internal jugular was not ligated. 

It was worth noting that in all 4 cases that recovered the 
thrombosis of the sinus had not proceeded to the dangerous stage 
of septic disintegration of the clot with the classical symptoms of 
chills and irregular fever, which show that the danger point has been 
reached, if not altogether passed. In each case the thrombus before 
operation was not diagnosed, although the symptoms pointed, of 
course, to extensive mastoid destruction. ‘Their histories seemed 
to show that in every mastoid of extensive involvement, where necrosis 
of the sinus groove is found the sinus should be uncovered and care- 
fully examined lest thrombosis may have resulted unheralded by any 
positive diagnostic symptoms. Further, that incision of the sinus 
wall is in some cases a necessary and conservative procedure in order 
to determine a diagnosis of thrombosis. In each of the 4 cases exami- 
nation of the sinus strongly pointed to thrombosis; and, to deter- 
mine definitely, the sinus was promptly incised. All 4 cases recov- 
ered. It is fair to assume that by delay in opening the sinus in each 
case until chills, fever, and sweats appeared, a less favorable out- 
come might have resulted. 

Of the 281 cases operated on, perisinuous abscesses were found 
in 46 cases. Epidural abscesses in 21 cases. It is noteworthy that 
only 16 of these 67 cases were children (under ten years of age), 
while of the 72 cases of subperiosteal abscesses 46 were children, 
indicating the tendency of the suppurative process in children tq 
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extend outward through the thin, soft cortex; while in adults the 
reverse is the tendency. 

Bezold perforation occurred in 7 cases, all but one being adults. 

Facial twitching during operation was noticed in one mastoid and 
twenty-one radical operations. In the mastoid it occurred while 
removing the tip; whereas in the radical operations it was noticed, 
as a rule, during the curettement of the necrosed inner wall of the 
middle ear, in the neighborhood of the oval window. 

Resu.ts. The results of 90 mastoid operations were personally 
observed as follows: sixty-two made a complete recovery, namely, 
the mastoid healed with a good scar, the canal discharge ceased, 
the middle ear inflammation subsided, the membrana tympani 
regained normal, and the hearing was restored. Nine died. In 
7 the mastoid healed with a gcod scar, but discharge from the ear 
persisted. In the remaining 14 cases the mastoid did not heal, 9 
of which were re-operated. 

Of the 62 recoveries the average time required for healing the 
mastoid was sixty-seven days; 2 healed in less than a month; 15 
cases required over three months, and one case required four months, 
possibly due to lowered vitality from diabetes. 

Hearing. In 54 of the 62 recoveries the hearing was fully 
restored. In 5 cases the normal hearing had not been entirely 
regained when last seen. 

Of the 14 cases of failure from the mastoid operation, eleven were 
babies. No explanation for this large proportion of failures in 
children is attempted. In fact, this is contrary to the experience 
of some others who have observed a large number of mastoids and 
found that in children the results after the mastoid operation were 
particularly good. As a rule, those mastoids in children healed 
best in which the mastoid wounds were not sutured but left open. 
In this series the tendency to excessive and hence unproductive 
granulation was more marked in children than in adults. 

Of the nine deaths after the mastoid operation, five died of 
meningitis, one from sinus thrombosis, one, a baby, died from the 
effects of chloroform; and the eighth death was from diabetic coma 
during the convalescence from the mastoid operation. The ninth 
death occurred after the patient had left the hospital and was appar- 
ently independent of the mastoid, which was doing well. ‘The 
cause could not be learned. 

Facial paralysis, occurring as a symptom in 5 of the 164 cases 
of acute middle ear suppuration, disappeared after operation in 
all but one case, a five-months-old baby, in which the paralysis 
persisted when last seen. Facial paralysis brought on by the mas- 
toid operation in 6 cases resulted as follows: in 3 cases (all babies) 
the paralysis, which was complete, persisted; in the other 3 cases 
it wholly disappeared in 1 case and was disappearing in the 
other 2 cases when last seen. It is noteworthy that the 3 cases 
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where the paralysis persisted were all babies, showing the unusual 
care necessary in babies to prevent damage to the facial nerve, 
which in early life emerges from the mastoid relatively high up 
and superficial. 

The ajter-treatment in all mastoids was about as follows: ‘The 
first dressing was made usually on the third or fourth day. The 
outer dressing was sometimes removed earlier if it became uncom- 
fortable and a lighter dressing substituted. The frequency of the 
subsequent dressing depended on the amount of discharge. No 
irrigation was used, as a rule. Sterile gauze was substituted for 
the iodoform gauze packing whenever there was a tendency to 
exuberant granulation, the effort being to fill up the mastoid wound 
with firm scar tissue. At every dressing the canal was carefully 
cleaned of any discharge, and the membrana tympani inspected 
to observe whether the inflammation was properly subsiding. ‘The 
duration in the hospital after the mastoid operation was as follows: 
50 cases were discharged within the first week; 93 cases within 
two weeks; 10 within three weeks, and only 7 cases were over three 
weeks in the hospital. 

RESULTS AFTER THE RapicaL OPERATION (Schwartze-Stacke 
or simple Stacke). Of the 117 radical operations the results in 66 
are personally known to be as follows: 26 gave apparently per- 
fect results; 20 were progressing well to good results when last seen; 
2 were failures, and 8 died." 

It should be noted that these include many of the cases where most 
destructive mastoid involvement was found, following chronic 
suppurative otitis media; and further, that the radical operation 
was not considered entirely successful until the mastoid wound 
healed with a good scar, the middle ear discharge ceased, and the 
combined mastoid and middle ear cavity became dry, hard and 
glistening, indicating complete epidermatization. 

Of the 26 recoveries, 12 followed radical operations performed 
solely for the chronic suppurative otitis media, where no mastoid 
involvement had occurred. Such proved the most favorable cases. 
Out of 23 such cases where the results were known, in only 3 did 
failure occur; 8 were progressing well to complete recovery when 
last seen. 


In 4 of the 66 radical operations, a permanent post-auricular 
opening was purposely maintained in 2 to ensure the permanency 
of the result, while in the other 2 cases it resulted possibly from too 
tight packing. Subsequently, in these 2 cases the openings were 
closed by the plastic operation, leaving a good scar in each case. 
In all of the 4 cases complete epidermatization resulted. 


1 The remaining 51 cases, including some of the most favorable private cases, were not per- 
sonally followed up. Therefore, while many undoubtedly made good recoveries, they are not 
included in the series, the aim being to report only results personally observed. The same is 
true of the recorded results after the mastoid operation. 
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Hearing. After all the radical operations of this series, the 
hearing tests, when made, showed as a rule slight if any change in 
the deafness that had existed before operation. ‘There were a few 
cases of apparent improvement, but also a few cases of slight 
decrease in hearing. As a rule, no improvement in hearing was 
promised. 

The length of time after a radical operation before a case was 
considered cured naturally varied according to whether there was 
much or any mastoid involvement. The average time from the 
date of operation, in 22 cases, proved to be three months and seven 
days. ‘The extremes were 1 case apparently cured in thirty days, 
while another case took four months. As a rule, skin grafting the 
middle ear cavity considerably shortened the time. 

The cases marked “recovery” after the radical operation were 
followed up, for periods varying from two and a half to fourteen 
months, without any return of the aural discharge. 

Facial paralysis followed the radical operation in 20 of the 117 
cases. In 4 the paralysis was complete and persisted, 10 had 
recovered or were improving when last seen, and 6 cases were lost 
track of. In8 cases the paralysis was anticipated by facial twitching 
during the operation. In 12 cases the paralysis was evident on 
recovery from the anesthetic; while in 8 cases the paralysis began 
to appear later (from the third to eighth day). In such cases the 
prognosis proved more favorable for a complete disappearance of - 
the paralysis. 

Of the 6 cases of facial paralysis occurring before operation, 
necrosis of the facial canal was found in 3 cases; the other 3 cases 
were the result of operations performed elsewhere. 

Skin Grafting. In 37 of the 117 radical operations, skin grafting 
was done; in 27 cases on completion of the radical, and in 10 cases, 
at a second operation. The results were as follows: 9 gave 
almost perfect results, the grafts having taken well; in 14 cases the 
grafts took partially; in 6 cases the grafts failed totake, and in 8 cases 
results were not observed. ‘The results in the cases observed in 
this series indicated the value of skin grafting on completion of the 
radical operation by hastening epidermatization of the middle ear 
cavity. 

In the other radical operations in this series it must be noted 
that as perfect results were obtained without skin grafting, but only 
in those cases that were patiently dressed for a long time, and 
where tight packing of the middle ear cavity with little pledgets of 
gauze was persistently adhered to. 

Death followed the radical operation in 8 of the 117 cases. One 
died suddenly on the table, apparently from ether poisoning; 1 
from leptomeningitis, cause unknown, unless through suppura- 
tion of the internal ear. Autopsy was not permitted. The other 
6 fatal cases were those of chronic suppurative otitis media, in 
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which extensive mastoiditis had rather suddenly developed; 3 from 
thrombosis of the lateral sinus, and the other 3 from meningitis. 
Their histories were given above. 
- These 6 fatal cases indicate the ever-present danger from a 
chronic suppurative otitis media. ‘This is also emphasized, by a 
glance at the histories of the cases of sinus thrombosis, 7 of the 9 
resulting from chronic ears. 

The total number of deaths was 17 in 281 operations, a meastnily 
of 6.5 per cent. 


THE EFFECT OF SUPRARENAL PREPARATIONS ON 
LIVING PROTOPLASM. 


By Beaman Dovatass, M.D., 


PROFESSOR OF DISEASES OF THE NOSE AND THROAT, POST-GRADUATE MEDICAL SCHOOL 
AND HOSPITAL, NEW YORK. 


As a clinician working constantly with various extracts and 
derivatives of the suprarenal gland in nose and throat work, I have 
noticed repeatedly that besides the physiological action which we 
find regularly demonstrated as the result of the use of this class of 
remedies there are also certain detrimental effects which are com- 
ing more and more conspicuously to the front the more we work 
with these preparations, and the more we are able to contrast our 
former experience before supranenal derivatives were used with 
our present experience where we use them almost invariably. 

There are certain unfavorable clinical effects which I have 
noticed coincident with the use of suprarenal solutions which 
seemed to me to be present because they were used. One reason 
for this view is that we never saw such conditions before these 
medicaments were brought into use; and another is that these 
unfavorable conditions are on the increase rather than on the 
decrease despite our attempts to control the results without elimi- 
nating the effects of the suprarenal preparations. 

These doubtful results are: 

Hemorrhage. 

Reactionary symptoms. 

Swelling and localized areas of cedema. 
Retarded healing. 

Sloughing. 

Unhealthy condition of wounds. 

It is with the object of throwing some light upon the possible 
causative relations of suprarenal preparations to these conditions 
that this research has been undertaken. The experiments enumer- 
ated in this paper may be divided under five classes: 

1. Experiments to establish the effect on the clotting of blood, 
with the hope of explaining some causes of secondary hemorrhage. 


DOUGLASS: SUPRARENAL PREPARATIONS. 99 


2. Experiments to establish the effect on living protoplasm, to 
explain, if possible, delay of healing. 

3. Experiments to ascertain the effect on muscle tissue so that 
we may understand the contractile effects of this remedy on circula- 
tion and if possible to classify this effect, either the result of a ner- 
vous or muscular stimulus or an admixture of both. 

4. Experiments to ascertain the limit of dosage to produce— 

(a) No effect on life processes. 

(b) A decided effect on life processes, but one from which 
recovery may ensue—e. g., poisoning. 

(c) A decided effect on life processes, but one from which 
there is no recovery—death. 

5. A set of experiments to ascertain if immunity is an inherent 
property of protoplasm, or if immunity to it can be developed. 

Errect oN Ciottine. ‘The blood of the starfish was first used 
for this experiment. It will be remembered that the clotting of 
the circulating fluid in this cold-blooded animal occurs slowly, 
after the lapse of an appreciable period of time, by means of fibrin 
fibrillee, or protoplasmic projections, which form around the bodies 
of the white blood corpuscles. By some investigators this phenom- 
enon is considered to be a protoplasmic derivative from the cor- 
puscle itself. ‘The corpuscle is supposed to send out protoplasmic 
projections; but there seems to be no evidence to support this fact. 

For the purpose of our discussion it is easier to assume that 
fibrin is deposited from the serum by the action of some enzyme 
produced by the action of the white blood corpuscle. This phenom- 
enon correlates better with what we know of the coagulation process 
as it occurs in the higher forms of life. 

If a specimen of starfish blood be dropped from the animal upon 
a microscopic slide at the ordinary temperature of the room, it will 
require about forty minutes for complete coagulation to occur. If 
now the blood be dropped from a starfish (asteria) immediately 
into a solution of 0.0001 adrenalin in sea-water and examined 
immediately, the fibrille of the fibrin around the white blood cor- 
puscles will be seen to have formed completely and immediately. 
In other words, the coagulation process in the starfish is accelerated. 
The clotting seems to be normal. The clot is well formed, and the 
time required is decidedly shortened. 

Another effect is produced by increasing the strength of the 
solution to 0.001. If into such a solution some of the blood of the 
starfish be dropped and immediately examined, nowhere can fibrin 
be seen attached to the white blood corpuscle nor extending through- 
out the serum, but on the other hand there seem to be changes 
established within the white blood cell itself. The cell is swollen 
and appears to be partitioned off by fibres which have developed 
within its body—for these can be seen highly refractive and extend- 
ing throughout the body of the corpuscle. The spaces between 
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these fibres have a microscopic appearance of vacuolization. They 
appear less refractive and shaded, and seem to have absorbed 
water into the vacuoles which have formed as the result of the 
exposure to the suprarenal preparation. These experiments were 
repeated many times with invariable results; and it may be stated 
as the result of the observation of the clotting of blood in a starfish 
that in solutions of 0.0001 the phenomenon of clotting is accelerated, 
but otherwise is normal; while blood placed in a solution of a 
strength of 0.001 shows three very decided changes: 

1. The process of fibrin formation is interfered with. 

2. The white blood cells become changed in character and vacu- 
olization occurs. 

3. The phenomenon of clotting does not occur. 

When another animal is chosen for the same experiment and the 
blood of a horseshoe crab (limulus) is used, the same phenomenon 
is observed. If the blood of the limulus is received in a 0.001 
solution no clot will form and no fibrilization of the white blood 
corpuscles can be demonstrated. ‘The blood of another cold-blooded 
animal, the sea-urchin (arbacia), was also used, as well as the blood 
of fundulus or sea minnow, and turtle and frog blood. ‘These 
different bloods were separately subjected to the activity of a 0.001 
solution, but the clot in each instance was found to be normal. 
The phenomena of clotting was not changed as in the other experi- 
ments, nor did the clot soften and dissolve if the immersion in the 
suprarenal solution was continued. 

It seems fair to conclude as the result of these experiments that 
solutions in the strength of 0.001 interfere with the phenomenon 
of clotting of blood in some of the cold-)looded animals (asteria 
and limulus), but that in other animals there is no change. 

If these results can be applied to warm-blooded animals we may 
assume that the active principle of suprarenal gland has no effect 
upon the coagulation phenomenon, and that the danger of secondary 
hemorrhage from softening of the clot is not increased by its use. 
The fibrillation within the body of the white blood corpuscle 
noticed in the asteria, where the corpuscles seemed to be disor- 
ganized, was not confirmed in the experiments on other forms. 

ErFFect ON SPERMATOZOA. The living spermatozoa form a con- 
venient object for experiment with which to ascertain the effect 
upon the motion of rapidly moving cells. Under normal condi- 
tions the spermatozoa of starfish or sea urchins will remain alive 
in sea-water at the ordinary temperature of the room for hours, 
slowly deteriorating, but for a long time retaining their activity 
and their power of motion and of penetrating the ovum. The 
vitality of the spermatozoon is directly proportional to its ripeness. 
It is most active and resistant to death processes when it is ripe or 
ready to be discharged by the animal into the sea-water. A marked 
difference in the activity of the spermatozoa can be seen the moment 
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these bodies are brought within solutions of sea-water containing 
a solution of the suprarenal gland. A full description of these 
experiments is not necessary, but briefly, if the ripe spermatozoa 
of the asteria (starfish) are discharged into solutions of sea-water 
and adrenalin 0.0001 the motion of these bodies is immediately 
lessened, their activity retarded, and in two hours they lose all 
their power of motion and penetration; that is, the organism dies. 
If the active spermatozoa are brought into solutions of sea-water 
of a much weaker strength, 0.00013, the motion of the spermatozoa 
is immediately checked, but recovery of motion occurs in the course 
of fifteen minutes, when their normal activity seems to be resumed 
as well as their power of penetrating the ovum. 

In these two experiments it will be seen that solutions of the 
strength of 0.00013 influence the activity of these bodies immediately, 
but the dose is only temporarily effective, recovery from the exposure 
taking place in a short time. On the other hand, these spermatozoa 
if exposed to a solution of 0.0001 are poisoned so that they never 
recover. If these bodies are placed in a 0.001 solution their motion 
is immediately lost, and in the short space of six minutes their 
activity is permanently impaired and they die. 

Another set of experiments was made with spermatozoa of 
arbacia. (sea-urchin). If the ripe spermatozoa from these animals 
is brought into a solution of sea-water and the active principle of 
suprarenal gland of the strength of 0.0001 the same phenomenon is 
observed and they die within two hours. Brought within a solution 
of the strength of 0.001 they die immediately. Further experiments, 
the details of which need not be narrated here, indicate that a 
solution of 0.0005 is a fatal dose for the spermatozoa, immediately 
causing cessation of motion and death within a short period. It is 
interesting to see the manner in which these rapidly moving pro- 
toplasmic cell derivatives are affected physically by it. ‘The phenom- 
enon is analogous.to the coagulation and clumping phenomenon 
with which we are familiar in the reaction of the typhoid bacillus. 
The first effects of these solutions appear to be a cessation of the 
motion of the body of the spermatozoa while the flagellze continue 
to move. The first change of motion of the flagelle brings the 
heads of the spermatozoa into contact, and after this is effected the 
bodies do not separate. The grouping produces the clumping, 
and the size of the clump particles is increased by the continuous 
bombardment of other spermatozoa, which as soon as they touch 
the clumps seem to adhere to the main mass and to be unable to 
separate themselves from it. 

The next change is an agglutination phenomenon. ‘The bodies 
seem to lose their distinctively individual character and to fuse 
together. During this time the motion of the tail of the spermatozoon 
continues, although it becomes weakened in character. After a 
while the fused masses show solvent effects; that is, the spermatozoa 


102 DOUGLASS: SUPRARENAL PREPARATIONS. 


disappear as individuals and the bodies fuse together, forming a 
clump of protoplasm in which the histological features of the indi- 
vidual bodies are lost. 

Dr. Albert Matthews, who observed this phenomenon with me, 
expressed the opinion that this effect seemed to be produced by an 
action of the drug on the nuclear body within the spermatozoon. 
The interpretation of the effect in weak solutions upon the sper- 
matozoa of the starfish and sea-urchin is that this alkaloid has 
direct detrimental action on the protoplasmic activity of these 
bodies. 

Errect oN Eaas. For these experiments the eggs of the arbacia 
(sea-urchin) were used. These were selected for their convenient 
size, the fact that at the time of the year when these experiments 
were undertaken the eggs were ready to be fertilized, and because 
changes in their microscopic character are easily discernible with 
a low power lens. Under normal conditions, when the eggs of the 
sea-urchin are brought into contact with the spermatozoa and the 
material kept in fresh sea-water at the ordinary summer tempera- 
ture of a room, fertilization immediately takes place and the impreg- 
nated ovum in the course of time regularly undergoes its charac- 
teristic segmentation and development. ‘This, as we all know, 
consists in the regular segmentation of the ovum into two, four, 
eight, sixteen cell stages, and then to the morula and gastrula type 
of ovum, in which the embryo takes a swimming form, becomes an 
individual being, and soon afterward leaves the embryonic stage 
and develops the adult type. The time which this requires depends 
much upon the temperature of the water. 

A number of eggs were fertilized and used as control in order to 
check the results in the eggs which were put under abnormal con- 
ditions. Under fairly normal conditions in the control experiments, 
the segmentation of the egg required fifty minutes for the two-cell 
stage; seventy to one hundred minutes for the four-cell stage; one 
hundred and twenty-five minutes for the eight-cell stage; one hun- 
dred and sixty minutes for the sixteen-cell stage. The morula 
stage was reached in four hundred and fifty minutes, while an 
average gastrula was developed in one thousand four hundred and 
forty minutes. In all of these types the swimming form was appar- 
ently normal. The animals were not developed to adult forms. 

The multitude of experiments which have been made by Jacques 
Loeb and Albert Matthews regarding the effect of certain solutions 
of different osmotic pressure upon the eggs of low forms of life, 
show that these cells are exceedingly sensitive and react to slight 
differences in osmotic pressure. It is not necessary in this article 
to narrate any of their experiments, but the reading is so fascinating 
and the results so remarkable—while the teaching from these 
results may be applied to the action of different strength solutions 
upon the cell existing within the human body—that I earnestly 
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recommend all my hearers to go over the literature of these experi- 
ments. Besides, it is interesting reading and serves to introduce some 
new ideas as to the effects of therapeutic remedies upon cell activity. 

In my experiments with these eggs I subjected them to solutions 
ef the active principle of suprarenal glands in a normal saline solu- 
tion, so as to reproduce the conditions under which we use the drug 
within the body, but the differences of osmotic pressure between 
the normal saline solution and the sea-water were so great as to 
disintegrate the eggs, produce twin or extra-ovate forms of fer- 
tilized eggs, stimulate ciliary movement, and hasten cleavage at all 
stages of their exposure within these saline solutions, so that it was 
necessary to develop them in sea-water. Even the small quantity 
of chlorine which is present in the muriate of adrenalin so disturbed 
the osmotic pressure of the solution that the results of the experi- 
ments were not trustworthy, nor could they be said to be under 
normal conditions. It was therefore necessary in these solutions to 
dissolve the alkaloid in sea-water and to use various strengths of 
this solution for experimental purposes. When this was done, the 
differences of osmotic pressure vanished and the eggs behaved as 
if they were under fairly normal conditions. Hundreds of these 
experiments were carried out, and the results which are here given 
in a tabulated form are average results for a set of experiments; 
and the conclusions which are deduced are from the total number 
of experiments and not from any single set. 

It will be necessary now to digress somewhat and spend a few 
moments in considering the normal development of sea-yrchin 
eggs, in order that we may better understand the effect of the supra- 
renal gland extracts upon them. Under normal laboratory condi- 
tions, if the ripe eggs of the sea-urchin be mixed with the sperma- 
tozoa from the male no changes will be apparent for some time 
except the polarization of the egg. The first microscopic evidences 
are exhibited in about forty minutes after fertilization when clefts 
are seen to form on opposite sides of the egg, which gradually 
merging segment the egg. ‘This process is completed in about fifty 
minutes. After a period of apparent rest, each of these segments 
divides, producing an egg with four segmentations instead of two. 
This is called the four-cell stage, and is completed from in seventy 
to one hundred minutes after impregnation. This process of divi- 
sion of each of the cells within the egg continues to the eight-cell 
stage, which is completed in about one hundred and twenty-five 
minutes; then to the sixteen-cell stage, which is completed in about 
one hundred and sixty minutes. The subsequent division of the 
cells is not easy to observe. The next convenient stage for observa- 
tion is the morula stage, which is ordinarily completed in four 
hundred and fifty minutes after impregnation; and the gastrula 
stage which succeeds the former is ordinarily completed in one 
thousand four hundred and forty minutes, 
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When the eggs of the sea-urchin are fertilized and then developed 
in solutions of the active principle of suprarenal gland, marked 
differences in the time of the development of the eggs are seen, 
according to the strength of the solution, and a rather definite line 
can be drawn where eggs thus exposed go on to fairly normal devel 
opment although markedly retarded, and where eggs are killed by 
the solution. A glance at the following table will show the effect of 
solutions of adrenalin of different strength in retarding or killing 
the eggs of the sea urchin. 


ARBACIA EaGs FERTILIZED IN SOLUTIONS OF ADRENALIN AND 
SEA-WATER. 


Division of egg represented in minutes. 


| 
Strengthof, 2-cell 4-cell | 8-cell 16-cell Morula Gastrula | Swimming 
solution. stage. stage. stage. stage. stage. stage. | Stage. 


140 | dead dead 
125 | 330 dead | dead 
100 } | 300 dead dead 


0. 

0. 

0. 

0. 555 | normal 

0. 555 | normal 
tardation 0. 555 | normal 
Zone of 0 
slight re- 0. 


tardation 500 | Hormal 


50 

60 

60 520, | | normal 
50 | 

50 


450 | normal 


A glance at this table shows that if eggs of arbacia are fertilized 
and developed in solutions of the active principle of suprarenal 
gland and sea-water they behave: 

1. As does the control in solution of less than 0.000001. 

2. That the development of fertilized eggs is retarded but slightly 
when the strength of the solution is less than 0.0001 and more than 
0.000001, and that the eggs recover from the retarding effect and 
develop normally. 

3. That these fertilized eggs are killed in the sixteen-cell stage, 
and are retarded in their development in all stages when the solu- 
tions are less than 0.001 and more than 0.0001. This observation 
is important because they are the solutions which we use in medi- 
cine. 

4. That these eggs are killed in the eight-cell siage and retarded 
in their development in solutions of 0.001 or stronger. 

A study of the results of these experiments shows that such solu- 
tions in sea-water are very active upon the sea-urchin egg; may kill 
the protoplasm if the solution is strong enough; or if the solution is 
somewhat weaker it has a marked and regular effect in preventing 
the cell division and development of the egg. It also shows that 
at a certain stage in the cell division of the egg, the protoplasm is 
changed so that it never develops further. In weaker solutions the 
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cell division of the egg is interfered with, and while the development 
of the egg is not stopped it is markedly and very regularly retarded. 

From these effects upon the sea-urchin’s egg, it seems fair to 
assume that the same effects may be active in the human individual, 
since the properties of protoplasm are much the same wherever it 
is found. If this be true, then we may assert that suprarenal 
preparations have a marked effect on cell division of healing tissue 
and upon the proliferation of cells constituting granulation tissue. 
It may also be assumed that these solutions will have an effect 
depending on the strength of the solution as well as the duration 
of the exposure, and that it is possible to kill cells or to prevent 
their activity, or retard cell division. In this connection it should 
be remarked that other substances, especially alkaloids (atropin 
and aconite), seem to act similarly. 

Immunity. A number of experiments were performed to deter- 
mine whether an immunity to the poisonous effects of adrenalir 
could be developed in the fertilized egg. ‘These experiments failed 
to establish the fact of the development of immunity, but on the other 
hand they showed that the protoplasm was decidedly weakened 
by development in weak solutions. It is not necessary to narrate 
the details of these experiments, but it was shown that if the eggs 
of the sea-urchin were fertilized and developed in weak solutions 
(even such a weak solution that it would not markedly retard the 
time of development of the egg), they did not develop any immunity 
to the poisonous effects of stronger solutions. The eggs of those 
developed in sea-water when put in a poisonous solution would live 
longer than those that were developed in the weak solutions. 

Furthermore, it was shown that the rate of progression of the 
moving ciliated ovum was much slower in cases that were developed 
in weak solutions. ‘To my mind these two facts prove that the 
vitality of the protoplasm is weakened by suprarenal solutions. 
The application of this fact to the human organism is apparent 
and does not require elaboration at my hands. 

Errects oN Ciuia. The effects upon cilia are among the most 
interesting results of these experiments, and apparently have a direct 
application to the effect of this drug on man, since the mucous 
membrane of the respiratory tract where this drug is so constantly 
used is lined with epithelium of the ciliated variety. 

It will be remembered that in early forms of embryonic life the 
various sea animals develop cilia upon their external surface as 
soon as they reach the gastrula stage; by means of these cilia, long 
or short, they propel themselves through the water. The cilia in 
the sea-urchin and in the starfish embryos are not so numerous 
but that they can easily be observed with a medium power micro- 
scope, and the long cilia of the aronicula (sand-worm) larva can be 
very easily and satisfactorily studied. It is also to be remembered 
that the ciliated processes on epithelium are not supposed to be 
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separate structures from the: protoplasm of the cell, but are con- 
sidered to be protoplasmic prolongations covered with ectoderm, 
so that the effect of adrenalin upon the cilia is really an effect upon 
the activity of the protoplasmic contents of the cell. 

A great number of experiments were carried out upon the larva 
of the sea-urchin, starfish, and aronicula, and these experiments were 
repeated many times, with constant results. Other experiments 
were made with the cilia found on the gill of the clam and on the 
trachea of the frog. 

When the eggs of the sea-urchins were studied it was found that 
when they were in the blastula stage under fairly normal conditions 
they moved so rapidly over the microscopic field that they required 
only about five seconds to cross it. As soon as they were brought 
into solutions of the active principle of suprarenal gland and sea- 
water a marked effect on their rate of progress was observed, and this 
effect was directly proportional to the strength of the dose. If the 
strength of the solutions in which these animals are placed is 0.001 
there is an immediate slowing and almost a cessation of the ciliated 
movement by means of which the blastula progresses, and the same 
animal requires three hundred seconds to cross the microscopic 
field, where under ordinary conditions the same distance would be 
traversed in five or ten seconds. if the strength of the solution is 
0.0002 it requires one hundred and twenty seconds to cross the 
field. If the strength of the solution is 0.0003 it requires twenty 
seconds to cross the field, showing that the animal is not affected 
markedly by this strength of solution, while with a solution of 
0.0002 there is a distinct retardation. In other solutions weaker 
than 0.0005, the effect upon the motion of the animal is almost 
imperceptible. Some few batches of developing embryo were 
slightly affected by solutions as weak as 0.00002. It must be 
remembered that these effects are immediate and that they show 
distinct and specific result upon ciliated movement. When the 
same embryos are exposed for longer intervals, they are either killed 
or in very weak solutions their movements are markedly interfered 
with; while in the control the embryos appear to be normal. For 
example, the arbacia blastula were exposed to solutions in sea- 
water for ten hours and were then examined. In varying solutions 
of the strength of 0.001 to 0.00005 all movement in the blastula 
had ceased and the animals did not recover when returned to sea- 
water. In solutions weaker than this—for instance, 0.000001, after 
an exposure of ten hours—there were a few slow-moving forms, 
but most of the embryos were killed. When the embryos which 
were moving were put again into sea-water they continued to live, 
although they never recovered the power of rapid motion. In 
solutions of 0.000002, after an exposure of ten hours, the ciliated 
movement was rather active and remained so. ‘These animals recov- 
ered and developed normally when returned to sea-water. In 
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solutions of 0.000003 a very different reaction was found—indeed, 
the animals seemed to be stimulated by the solution and moved 
more rapidly in it after ten hours than they did in the control with 
sea-water. It is interesting to note this fact, that in solutions of 
0.000003 there was an increase in the activity of the ciliate move- 
ment over the normal, while in other strength solutions there was a 
decrease. 

ErFrect ON ARONICULA Larv#. The embryonic form of this 
animal is convenient for examining the effect of adrenalin on ciliated 
and muscular movements, and the results can easily be investigated. 

It will be remembered that this embryo of the sand-worm con- 
sists of a body of protoplasm about three times as long as it is wide, 
and that its movement is a combination of ciliated and vermicular 
progression. ‘The cilia are distributed throughout the whole body - 
of the animal in the form of short, hair-like processes, but near the 
head and tail they are collected in a fringe-like collar, where they 
are much longer than those over the other parts of the animal. A 
very rapid rate of progression is produced by the waving of the 
cilia, and particularly by means of the elongated cilia, the move- 
ments of which can easily be studied. 

Another movement is produced by muscular contraction. Bands 
of longitudinal muscular fibres run from the head to the tail of this 
animal and produce quite a different form of movement from the 
ciliated variety. When the muscles are active, the body of the 
animal is contracted or elongated, and a slow vermicular progres- 
sion results. When the cilia are active, the movement is very rapid 
and without vermicular contraction. 

These two methods of movement give us a good opportunity to 
study the effects of suprarenal preparations upon both the cilia and 
the muscular fibre. Besides this, the animal is very strongly 
attracted to the light—that is, it is heliotropic. These animals 
exhibit the most beautiful light reactions, for when they once attain 
a sufficient amount of light to satisfy their reaction they will remain 
indefinitely in the light; while if they are placed in the dark and the 
light is concentrated at a certain point in the vessel in which they 
lie, they will swarm rapidly toward the point of light. Now if the 
ciliate movement is interfered with, the heliotropic reaction remains 
as active as before, but the animal moves less rapidly toward the 
light by means of muscular effort alone. The rate of progression 
may be studied with the naked eye and with a low power lens. 

In this connection it is interesting to note the effect of suprarenal 
preparations upon both the muscles and the cilia of this embryo, 
and it is, of course, to be remembered that the results were always 
compared with control animals kept in normal condition. 

If the aronicula larvee were transferred to solutions of the alkaloid 
of suprarenal gland and sea-water of the strength of 0.001, and 


examined under a low power microscope, in five minutes the ciliated 
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movement was markedly retarded; and if again examined after five 
hours all ciliated movement was checked and the animal did not 
respond to the heliotropic reaction. ‘The animal was at once 
strongly contracted, assumed a ball-like shape, and remained in 
this condition. All muscular movement was not abolished at once. 
There was a sluggish vermicular movement by means of which the 
animal made some progression toward the light, but in five hours 
even this slight movement was lost. 

In solutions of 0.0002 the same effect was observed; in solutions 
of 0.0003 and 0.0005 the cilia slowed immediately, and in six hours 
there was a slight heliotropic reaction. The effect on the muscle 
tissue was as immediate as in the strong solutions. ‘The animal 
contracted into a ball at once, and by very slow vermicular move- 
ments, especially by twisting at its posterior end, progressed very 
slowly toward the light. All muscular movement in the animal 
ceased after six hours. 

In solutions of 0.00001 the effect was quite different. At the end 
of five minutes the movements of the cilia were normal and the 
animal progressed toward the light at its usual rate of speed. After 
one hour the ciliated movement seemed to be stimulated, and the 
rate of progression increased, but in five hours the cilia had stopped 
all movement. ‘The muscular effect in this strength of solution 
(0.00001) was also normal for five minutes and afterward became 
gradually slowed. It remained slowed for three hours and finally 
stopped. It will be noticed that in this solution the muscular move- 
ment ceased before the ciliated, the muscle acting for three hours, 
the cilia for five hours. 

In solutions of 0.00005 the ciliated progression remained normal 
at the end of five minutes, and at the end of five hours was slowed 
but not stopped; the muscular movements five minutes after sub- 
mersion were normal, but ceased after five hours. 

In solutions of 0.00003 the cilia were normal until three and a half 
hours had elapsed, when they ceased their activity; in solutions of 
0.00008 the heliotropic reaction was apparent for the same length 
of time. In both these solutions the heliotropism seemed to be 
increased and the muscular movement seemed to be stimulated, 
and this continued for about three and a half hours, when their 
reaction to light became diminished and the vermicular movement 
was partly checked. 

In solutions of 0.000001 the ciliated progression remained nor- 
mal for two and three-quarter hours; then the cilia became slower 
but not checked. The muscular movement remained normal for 
two and three-quarter hours, when it became slower but was not 
stopped. 

INTERPRETATION OF REsuLts. ‘The result of these experiments 
expressed briefly is that the cilia of the aronicula larve are affected 
only by stronger solutions than are necessary to paralyze muscle 
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movement. In interpreting these results we again see a clear line 
of demarcation drawn between the strength of solutions. ‘These 
slight differences show a potentiality which we would not suspect. 
For instance, the ciliated movement was slowed in all exposures of 
0.00001 to 0.00003, while in all solutions weaker than 0.00008 the 
ciliated movement remained normal. ‘This is something like the 
line which we were able to draw in interpreting the effects of supra- 
renal preparations upon the development of the arbacia egg. 

These experiments also show that the cilia are more easily affected 
than cell division. 

Experiments were also carried out with the cilia on the gill of 
the salt-water clam. These are very active cilia, working on the 
surface of the respiratory filter and throwing sea-water containing 
protozoa and other nutritive material into the interior of the clam. 

When these cilia were brought into suprarenal solutions of sea- 
water of the strength of 0.0001, the motion was slowed in ten minutes, 
distinctly weaker in twenty-five minutes, and very feeble in fifty 
minutes; but solutions of this strength did not produce a cessation 
of the movement of these cilia; even after twelve hours the cilia 
were moving, and had partially recovered from the enfeebling effects 
which were shown earlier. The movements generally. were slower 
at the end of twelve hours than in the normal specimens, but they 
still fulfilled their physiological purpose. 

It would seem as if these cilia were more resistant to the effect 
than those of arbacia or aronicula, and this we might expect in an 
adult animal. 

The next experiments were carried out on the cilia of the cesopha- 
gus of a frog. The cesophageal membranes were placed in a solu- 
tion of 0.0001, and the immediate effect was to produce a slowing 
in the ciliated movement. These cilia were also more resistant to 
the effect of this solution than arbacia or aronicula, and it was not 
possible to entirely check the action of the cilia with solutions of 
0.001. 

Errect ON ConTRACTILE TissuE. ‘The turtle heart was chosen 
to study the effect upon the contractility of muscle tissue. If the 
entire heart of the animal, which was removed from the body, was 
placed in a normal saline solution and allowed time to rest and 
recover its natural beat, it was found after an interval of two minutes 
in which the beats were not counted, to beat in successive minutes 
thirty-two, thirty-two, thirty-six, thirty-seven, and thirty-seven 
times. The same heart was then transferred to a suprarenal prepa- 
ration of the strength of 0.001 in salt solution, and after a proper 
interval, in which no observations were made, the same heart beat 
in successive minutes thirty-six, thirty-six, thirty-six, thirty-six, 
forty, forty, thirty-two, thirty-two, thirty-two, thirty, and thirty 
times, and from then on gradually ceased its beating. ‘The con- 
traction became less frequent and weaker. ‘This shows a slight 
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increase of beac after the muscle was brought into adrenalin solu- 
tion. 

Another heart,ewhich was placed in distilled water, beat in suc- 
cessive minutes nine, nine, ten, and thirteen. The same heart when 
placed in suprarenal alkaloidal solution and distilled water of the 
strength of 0.001, beat in successive minutes thirteen, twelve, thir- 
teen, thirteen, fourteen, and thirteen times per minute. 

A very interesting experiment was made with another turtle 
heart. ‘This heart was removed from the body and allowed to 
remain exposed to the air until it had ceased to beat. It was then 
placed in distilled water, where in four minutes it had not beat at 
all and remained relaxed. It was then carefully transferred to a 
solution of distilled water and an alkaloid suprarenal preparation of 
the strength of 0.001, when it immediately began to beat, in succes- 
sive minutes beating four, twelve, fifteen, fifteen, and seven times. 
The systole was long and strong. The relaxation of the heart in 
diastole was extremely short. 

Does not this show a decided muscle stimulation from supra- 
renal solutions? 

Another heart which was kept moist and exposed to the air, beat 
in successive minutes forty, forty, and thirty-eight. It was then 
transferred to distilled water when it beat forty, forty, and forty. 
It will be noticed there is no increase of the beat. The same heart 
was then transferred to a 0.001 solution of an alkaloid suprarenal 
preparation, and the beat increased to forty-seven, fifty-one, forty- 
seven, and forty-two. Again we see the same strong stimulating 
effect on the muscle. 

The ventricles of the turtle heart were separated from the auri- 
cles. It is supposed that the ventricle of the turtle heart is without 
nerve elements and that it could be used to demonstrate the effect 
of direct stimulation on the muscle itself without the intervention 
of any form of nervous structure. At any rate, as soon as tlie 
turtle’s ventricles were separated from the auricles where the heart 
ganglia are distributed, it lay in the dish exposed to the air entirely 
at rest and made no attempt at contraction. When such a nerve- 
less heart muscle was immersed in an alkaloidal suprarenal solution 
of the strength of 0.001 it begins to beat at once, and in successive 
minutes beat fourteen, six, and three. Another heart prepared 
in the same way, which also remained when exposed to the air 
entirely at rest, beat after being placed in the same solution in suc- 
cessive minutes seventeen, nine, eleven, six, six, ten, and nine 
times. ‘This appears to show the power of suprarenal gland prepara- 
tions to cause muscular activity without the intervention of any 
nerve tissue. The auricles of the same animal, which contain nerve 
ganglia, when brought under similar conditions beat regularly when 
exposed to the air thirty-one, thirty-one, and thirty-one times in 
successive minutes. When placed in suprarenal solution they 
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immediately increased their beat to thirty-nine, fifty, and forty- 
eight, after which there was a gradual cessation in rapidity. Again 
we see the effect of a powerful muscle stimulant. 

The thoracic shell of the turtle was removed in’such a way as not 
to open the pericardium or the peritoneum. ‘The whole mem- 
branous wall of the exposed surface was bathed in a normal salt 
solution to restore the blood pressure which had been reduced 
by hemorrhage, and after twenty minutes the heart in five suc- 
cessive minutes beat sixty-one times. At this time 2 c.c. of a 0.001 
solution of alkaloid preparation of suprarenal gland in a normal 
salt was injected into the peritoneal cavity. After five minutes the 
beats were again counted. ‘They were more regular than before, 
and five minutes after the injection into the peritoneal cavity the 
heart beat one hundred and forty-four times in five minutes. After 
half an hour in which the animal was completely at rest, the heart 
beat one hundred and forty-five times in five successive minutes. 
This shows an increase due to adrenalin of from sixty-one beats 
under fairly normal conditioris to one hundred and forty-five beats 
in five minutes—another evidence of its powerful stimulating effect. 
After three hours the effect seemed to be lost and the heart had 
resumed its normal number of beats—that is, sixty-one beats in 
five successive minutes. 

The thorax and abdomen of a frog were opened and were pinned 
in such a way as to make a cavity at the bottom of which the heart 
was beating. Under the condition of exposure to the air the heart 
_beat fifty times per minute. Into this tissue tube, at the bottom of 
which the heart lay exposed, a solution of suprarenal alkaloid of 
the strength of 0.001 was poured, and the heart-beat immediately 
increased to fifty-eight beats per minute. The diastole was con- 
siderably shortened, the systole was markedly lengthened, and 
the entire muscular activity of the heart was immediately increased. 
It appeared to be beating four or five times its former strength. 
After two hours it was beating very forcibly and tumultuously, 
with unusually strong contractions and about forty-eight beats per 
minute. After four hours it was still beating quite forcibly. 

All of these experiments show that suprarenal solutions are 
powerful muscle stimulants. 

Errect oN Mepusa. The medusegonionemie is well organ- 
ized for experiments relative to contractility. It is like a jelly fish, 
but is much smaller. It is bell-shaped and transparent. The rim 
of the bell contains all the nerve elements, and from this part tenta- 
cles depend in which sense organs are developed. ‘The body of the 
animal is contractile, but does not contain any muscle tissue which 
can be demonstrated as such. It swims through the water by 
repeated contractions of the bell. It is claimed that the body of 
the animal contains no nerve tissue; all the nerve structure is con- 


tained in a nerve ring on the margin of the bell-shaped body, so that 
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the contractile body may be readily separated from the nerve ring 
with a fine pair of scissors. Ordinarily the movements of this 
animal are rather slow, the contractions succeeding one another 
after a slight period of rest. 

When these animals are retained in sea-water under as normal 
conditions as the laboratory will permit, they exhibit periods of 
activity and of rest. The number of contractions which they make 
per minute is exceedingly variable, but it may be said that under 
fairly normal conditions they vary from one to ten per minute. 

When these animals are brought into solutions of the active 
principle of suprarenal glands dissolved in sea-water their conduct 
is immediately changed. If the dose is strong the body immediately 
becomes hazy, the bell contracts only once and remains contracted. 
It shrinks decidedly in size and becomes furrowed and wrinkled, 
and the tentacles undergo immediate contraction, so that they are 
curled tight against the body like a ball and the animal dies in 
this condition. If a weaker solution is used, the animal is imme- 
diately stimulated to~ powerful contractions and enters a state of 
convulsions from which it may recover if the dose of adrenalin is 
not too powerful. In this case the body of the animal gradually 
becomes hazy, the tentacles contract tightly, and finally the animal 
dies. 

If the animal is placed in a still weaker solution, it is immediately 
stimulated to contraction, but will remain alive and will recover 
from the effects of the solution if taken from it and replaced in 
plain sea-water. While it is in this weaker solution it undergoes 
periods of activity and of rest. It is powerfully stimulated to con- 
tract, the number of contractions per minute varying. Sometimes 
the animal projects itself rapidly through the solution by repeated 
contractions; at other times its movements become convulsive, in 
which there may be a tonic contraction lasting for twenty or thirty 
seconds, or the convulsion may be clonic—the entire body of the 
animal vibrating incessantly while in contraction. This convulsive 
state lasts sometimes for a few seconds, sometimes for two hundred 
seconds. After this exhibition the body of the animal relaxes and 
it undergoes a rest period of from ten to sixty seconds, after which 
the increased contractions begin again and continue as before. 

It will be seen that the suprarenal alkaloid is a powerful stimu- 
lant to contraction in this animal and affects the contractile tissue 
in a most characteristic and marked way. It was found that the 
animal reacted best in a solution of the strength of 0.0005. A 
number of average-sized animals were placed in as normal a con- 
dition as possible in quiet jars of sea-water. ‘Their contractions 
under these conditions were counted for periods of five minutes. 
Some animals made no contraction during this period and others 
made as many as one hundred and twenty. The average of these 
contractions for ten animals was forty-two in five minutes. ‘The 
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animals were then placed separately in solutions of 0.0005 and the 
contractions were counted. ‘These varied from ninety-seven to 
more than nine hundred. Expressed in an average we may say 
that in five minutes under the influence of suprarenal solutions 
these animals made four hundred and five contractions in contrast 
with forty-two in a normal condition. 

The animals were then taken from the solutions and were placed 
in fresh water, and their contractions were again counted over a 
period of five minutes. ‘These varied from no contractions to 
thirty-six. All the animals recovered. 

The effect of these solutions is well seen in the following table: 


MEbuUsZ IN ALKALOID SUPRARENAL PREPARATION AND SEA-WATER. 


Strength of solution 0.0005. Period of observation five minutes. 


In alkaloid | In sea-water | 
In sea-water. an | after | Recovery. 
| sea-water. | contraction. | 


| 
| 


1 108 356 9 Yes 
2 48 2 “ 
8 0 1 “ 
4 95 500 0 “ 
5 5 36 | “ 
6 10 97 | 30 | “ 
7 10 550 0 | “ 
8 68 294 55 | 
9 0 132 0 | “ 

10 120 200 0 “ 

Average 42 405 13 


Are we not warranted in asserting that suprarenal preparations, 
at least in these lower animals which we have studied, has a tre- 
mendous influence on the power of cell division, on the development 
of protoplasm, on the movement of cilia, and on contractile tissue? 
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THE INFLUENCE OF SUPRARENAL EXTRACT UPON 
ABSORPTION AND TRANSUDATION. 


By 8S. J. Me.rzer, M.D., 
AND 
Joun Aver, M.D., 


FELLOW OF THE ROCKEFELLER INSTITUTE. 


(From the Rockefeller Institute for Medical Research.)? 


In experiments on frogs suprarenal extract seemed to have a 
distinctly delaying influence upon the toxic effect of strychnine. 
The following abbreviated protocol of one experiment will illustrate 
it." 

Experiment 1. Frog 1 received an injection into the dorsal 
lymph sac of 0.03 mgm. of strychnine nitrate +0.7 c.c. pure adren- 
alin (mixed in the syringe). Frog 2 received 0.03 mgm. strych- 
nine nitrate +0.7 c.c. normal salt solution (also mixed in the syringe). 
Frog 2 had the first tetanus twenty minutes after the injection, 
while in frog 1 the first tetanus appeared seventy minutes after the 
injection. 

In this experiment the tetanus in the animal which received 
suprarenal extract with the strychnine was delayed fifty minutes. 

An extensive variation in the mode of administration of suprarenal 
extract showed that a delay of the effects in frogs was produced only 
when the extract and strychnine were brought into close contact: 
either mixed together in the syringe before injection, or both in- 
jections made into the same place. No perceptible delay in the 
toxic effect of strychnine was noted when the two substances were 
injected into different localities of the animal. 

The delaying effect of suprarenal extract could be explained by a 
biochemical interaction between it and the strychnine; it could be 
explained by the impaired absorbing capacity of the tissue, blanched 
by the extract. To solve these problems we made several series of 
experiments on rabbits. However, while our investigation was 
already quite far advanced we discovered that the same subject 
was treated in two very recent publications by Alfred Exner. We 
shall, therefore, before continuing the report upon our own experi- 
ments, discuss the findings of this author and the interpretations 
he gives to them. 

In the first series of experiments Exner’ injected adrenalin into 
the peritoneal cavity of rabbits and guinea-pigs and subsequently 
injected strychnine nitrate into the same place. In nearly all the 


1 For the lack of space very few protocols will be quoted in this paper. 
2 Zeitschrift f. Heilkunde, 1903, Abteilung Chirurgie, p. 302. 
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cases there was more or less retardation of the toxic effects of 
strychnine. Similar results were obtained in experiments with 
potassium cyanide and physostigmine. In other series of experi- 
ménts substances were introduced into the peritoneal cavity which 
appear in the urine, where they are easily recognizable. Urine 
was obtained by expression of the bladder. It was found that the 
previous intraperitoneal injection of adrenalin retarded somewhat 
the appearance of sodium indigo-sulphate and sodium salicylate 
in the urine, but had no perceptible effect upon the appearance of 
potassium iodide. Furthermore, after an intraperitoneal injection 
of an emulsion of paraffin and mucilage the presence of a small 
quantity of paraffin in the blood could be demonstrated, and Exner 
states that after a preceding intraperitoneal injection of adrenalin 
the quantity of paraffin present in the blood was much less. Since 
the emulsion of paraffin could be absorbed only through the lymph- 
atics, Exner comes to the conclusion that adrenalin impairs the 
absorption by the lymphatics, but not that by the bloodvessels; 
hence the difference in the effect upon different substances. Potas- 
sium iodide is absorbed through the bloodvessels; its absorption 
is therefore not impaired by a previous injection of adrenalin. On 
the other hand, strychnine, potassium cyanide, physostigmine, 
sodium indigo-sulphate, and sodium salicylate, Exner assumes, 
are essentially absorbed through the lymphatics. Finally, in a 
few incomplete and unconvincing experiments Exner found that 
the absorption of toxins (abrin) is not influenced by a previous 
intraperitoneal injection of adrenalin, but that such an injection 
retards the absorption of bacteria (proteus vulgaris!) into the blood. 

In a second communication Exner’ found that with a single 
exception intraperitoneal injections of adrenalin did not retard 
the toxic effect of strychnine when the latter was injected sub- 
cutaneously. ‘The intraperitoneal injection of adrenalin had, how- 
ever, a distinctly retarding influence upon the effects of strychnine 
and physostigmine when these substances were introduced into 
the stomach of the animal. 

In the experiments of Exner, with the exception of iodide of 
potassium, the absorption of all substances from the peritoneal 
cavity was retarded by a previous intraperitoneal injection of 
adrenalin. Such an injection, however, did not affect the absorption 
of strychnine when administered subcutaneously. So far these 
observations coincide with our experience with frogs, namely, 
that a retardation occurs when both substances come in contact, 
but not when they are injected in separate localities. But Exner’s 
experience with the absorption from the stomach would seem to 
demonstrate that the (non-intravenous) application of suprarenal 
extract in one place is capable also of retarding the absorption from 


1 Arch. f. experim. Pathol. u. Pharmakologie, 1903, Bd. 1. p. 313. 
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another place. An analysis of Exner’s observations will show, how- 
ever, that they permit an entirely different interpretation than the 
one given to them by Exner. ‘The fact that the intoxication with 
strychnine, for instance, appeared so much later in the adrenalized 
animals was taken by Exner to show that the absorption from the 
stomach was retarded. In a series of experiments published some 
years ago by one of us it was clearly demonstrated that strychnine 
is not absorbed within the rabbit’s stomach’ and is very little 
absorbed in the stomach of the dog.’ This has since been repeatedly 
confirmed. ‘The toxic effect of strychnine when introduced into 
the stomach is due to its transportation into the intestines, where 
it is rapidly absorbed. When the movements of the stomach are 
impaired, for instance, after cutting the vagi, the toxic effect is 
considerably retarded, due to a retardation in the removal of the 
strychnine from the stomach into the intestines. Now, according 
to Langley,* the extract of suprarenal bodies causes inhibition of 
the movements of the stomach. Therefore we may justly assume 
that the retardation of the toxic effect of the strychnine introduced 
into the stomach, which Exner observed, was not due to an impair- 
ment of the absorbing power of the stomach, but to an inhibition 
of the movements of this organ. The theory of Exner that adrenalin 
affects the absorption by the lymphatics and not that by the blood- 
vessels we shall discuss later. 

In our experiments on frogs and practically also in the experi- 
ments of Exner, the delaying effect of suprarenal extract was ob- 
served only when the toxic or other substances were applied to the 
same tissues to which previously the extract was applied. When 
the two substances were incorporated in different parts of the body the 
delaying effect was not demonstrable. (Exner’s observations on the 
intragastric application of strychnine, etc., are no exception, since 
they permit, as stated above, another interpretation.) This fact 
is very well compatible with the theory that the delaying effect of 
adrenalin is due to an impairment of the powers of absorption of the 
tissues. ‘The tissues to which suprarenal extract is directly applied 
receive a dose of this substance sufficient to affect them profoundly 
in some way, so as to render them unable to absorb, to carry into 
the circulation, any substance with which they subsequently come 
into contact. Other tissues of the animal body, however, will be 
affected by the application of the extract toa distant part only by so 
much as would be absorbed into the blood and carried to them. 
The amount of extract which these tissues will thus receive will be 
very minute and could hardly exert a perceptible effect. We should 
also bear in mind that if the direct contact with suprarenal extract 
impairs the absorption, the extract itself when injected intra- 


1§ J. Meltzer, Journal of Experimental Medicine, 1895. 
2 §. J. Meltzer, THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, November, 1899. 
% Journal of Physiology, 1901-1902, vol. xxvii. p. 287. 
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peritoneally or subcutaneously would be prevented from being 
completely absorbed. Under these circumstances the proper 
method of studying the effect of suprarenal extract upon absorption 
appears to be by intravenous application. ‘This method was em- 
ployed by us in most of our further experiments which we carried 
out mostly on rabbits, the adrenalin being injected into the ear 
veins. 

We shall report first our experiments with strychnine. An abbre- 
viated protocol will illustrate our results. 

Experiment 2. Rabbit 1, control, 1625 grams, received subcu- 
taneously strychnine nitrate 0.505 mgm. per kilo. After thirteen 
minutes characteristic tetanus. Survives. 

Rabbit 2, 2000 grams; 1 c.c. adrenalin into the ear vein; three 
minutes later subcutaneous injection of strychnine 0.55 mgm. per 
kilo. Watched for three hours; animal somewhat prostrated, no 
spasms, no reaction even after handling. 

The difference between the two animals in this experiment is 
quite siriking. While the control. with 0.505 mgm. strychnine per 
kilo had a tetanus after thirteen minutes, there was no reaction 
in the adrenalin animal, though the dose of strychnine was even 
larger—0.55 per kilo. 

The experiments have shown clearly that an intravenous injection 
of a comparatively moderate dose of suprarenal extract is capable 
either of completely overcoming or distinctly delaying and greatly 
mitigating the effects of a surely fatal dose of strychnine. For the 
mitigating effect of the extract it is not necessary to apply it directly 
to the tissues; it is sufficient if a comparatively moderate dose is 
brought to the tissues through the circulation. In fact, this mode 
of administration is much more effective; for neither in our experi- 
ments on the frogs nor in the experiments of Exner on rabbits and 
guinea-pigs did the hypodermic or the intraperitoneal injection 
bring out such striking results as we obtained by the intravenous 
method. 

For the continuation of our studies we deemed it advisable to study 
the effect of suprarenal extract upon the absorption of a substance 
which gives characteristic signs, but which is otherwise innocuous 
to the tissues and functions of the animal body. Such a substance 
we found in fluorescein. It stains the skin and mucous membranes 
yellow, also the fluids and tissues of the body (except the nervous 
system), but is otherwise perfectly harmless. 

Fluorescein is the -mother-substance of eosin. It is slightly acid 
and gives with alkalies easily soluble salts. In concentrated solu- 
tions it is dark red without fluorescence. When diluted it is at first 
yellowish-red, and in still further dilution it becomes yellow and 
shows a brilliant yellowish-green fluorescence. ‘The fluorescence 
is still recognizable in a dilution of 1:2,000,000 (Ehrlich). Our 
first experiments were made with the stain kindly given to us by 


118 MELTZER, AUER: THE INFLUENCE OF SUPRARENAL EXTRACT. 


Professor Ehrlich,’ probably a potassium salt. For the further 
experiments the salt was prepared by the addition of sodium hydrate 
to Gruebler’s fluorescein. 

The several series of experiments, the results of which we will 
now report, were carried out by subcutaneous and intravenous 
injections of that substance. 

In the first series of experiments the suprarenal extract as well as the 
fluorescein were administered by subcutaneous injection in different 
parts of the body. We shall illustrate the results again by one 
protocol. 

Experiment 3. Rabbit 1, brown; subcutaneous injection of 
adrenalin 2 c.c. Eleven minutes later injected into the opposite 
side 20 c.c. 5 per cent. fluorescein. ‘Twenty-one minutes after last 
injection conjunctive, gums, and ears yellow; forty-two minutes 
after injection appearance of Ehrlich’s line; later the entire pupil 

reenish. 

Rabbit 2, brown, control; injected subcutaneously 20 c.c. 5 
per cent. fluorescein. After eight minutes ears, gums, conjunctive 
yellow; five minutes later all very yellow; twenty minutes after 
injection distinct Ehrlich’s line and the entire pupil greenish. 

The yellow color of the skin and mucous membrane as well as 
the greenish color of the pupils was more intense in the control 
than in the adrenalin animal. 

The delay which occurred when suprarenal extract was admin- 
istered subcutaneously was, however, variable in degree and never so 
pronounced as in some cases when it was administered intravenously, 
when the delay amounted to nearly a complete suppression of 
the signs. The following experiment is a good illustration. 

Experiment 4. Rabbit 1, large, brown; injected subcutaneously 
5 c.c. of 5 per cent. fluorescein. Conjunctivee and ears yellow after 
ten minutes; gums, skin of neck and anus after fifteen minutes; pupil 
greenish after thirty-five minutes; Ehrlich’s line after forty minutes. 

Rabbit 2, brown; injected subcutaneously 2 c.c. of adrenalin; 
two minutes later injected subcutaneously in other side 5 c.c. of 
5 per cent. fluorescein. Conjunctive yellow (very faint) twelve 
minutes after last injection; gums twenty-five, anus twenty-seven, 
skin of neck thirty, ears thirty-three, Ehrlich’s line thirty-three, 
and fupils greenish thirty-eight minutes after injectic. of fluor- 
escein. 

Rabbit 3, large, black; injected into ear vein 1 c.c. of adrenalin. 


1 In fact the stimulus to the entire work was given by an observation made September, 1903, 
in Ebrlich’s Institute for Experimental Therapeutics, Frankfurt. Professor Ehrlich wished 
to show the well-known line on the cornea brought out by a subcutaneous injection of fluores- 
cein into a rabbit. The experiment failed; the rabbit, which received a large dose of the 
stain, did not even become yellow. One-half hour previous to this experiment I had injected 
intravenously into the same rabbit a large dose of adrenalin for the purpose of bringing 
out the effect of the removal of the superior cervical ganglion upon the pupil. It was then 
that the suggestion occurred to me that suprarenal extract possibly affects absorption.—S. J. M. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| 


MELTZER, AUER: THE INFLUENCE OF SUPRARENAL EXTRACT. 119 


Three minutes later injected subcutaneously 5 c.c. of 5 per cent. 
fluorescein; twenty-seven minutes after last injection ears yellow 
(very faintly); eighty-eight minutes later conjunctive, gums, and 
anus very faintly yellow; skin of neck very faintly yellow after two 
hours. Ehrlich’s line and greenish pupils never appeared. 

While there was also a moderate delay in rabbit 2 (extract 
subcutaneously) there was nearly a complete suppression of any 
effect from 5 c.c. of 5 per cent. fluorescein in the animal which 
received suprarenal extract into the ear vein. 

However, even with intravenous administration of suprarenal 
extract the result was not always so striking as in the foregoing 
experiment. 

This series of experiments then brought out the folloming results: 
A subcutaneous injection of a large dose of adrenalin (2 c.c.) re- 
tards and diminishes the coloring of skin and mucous membranes 
due to a subsequent subcutaneous injection of fluorescein. ‘The re- 
tarding effect is much stronger when the suprarenal extract is injected 
intravenously, the result being sometimes nearly equal to a com- 
plete suppression of the appearance of the color. The degree of 
the retarding influence, however, is variable and for the present, 
at least, nothing can be stated as regards the cause of this vari- 
ability. 

All the experiments hitherto recorded agree in the general result 
that a previous administration of suprarenal extract retards the 
appearance and reduces the intensity of the effects of a substance 
subsequently injected subcutaneously. ‘This retardation and miti- 
gation can hardly be due to a chemical interaction between the 
extract and the other substances, since the effect is the same, in 
rabbits at least, whether suprarenal extract and the other substance 
come into direct contact or are injected into different parts of the 
body. Neither could it be due to some biological neutralization, 
since even the appearance of the color of such an innocuous sub- 
stance as fluorescein is retarded by a previous administration of 
suprarenal extract. 

We have, then, to assume that the retardation might be due to 
some impairment in the mechanism of absorption. We have to 
remember, however, that in the chain of events between the injec- 
tion of strychnine and the occurrence of convulsions, or between 
the injection of fluorescein and the appearance of the color in the 
skin and mucous membranes, these substances, besides their 
absorption into the blood, have to be transuded into the lymph 
again and then taken up by the different tissue cells before the 
signs or symptoms can make their appearance. Now the retarda- 
tion might be due, not to a slowing of absorption, but to some 
disturbance in some other part of that chain, for instance, to a dis- 
turbance in the lymph secretion. Or the retardation might be due 
even to greater elimination by the specific organs, as the liver or 
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kidneys, thus preventing the rapid accumulation of the necessary 
minimum dose within the blood. We might call to mind here 
that according to Langley’ the injection of suprarenal extract 
causes indeed some increase in the secretion of bile. 

To throw better light upon the questions raised here we have 
carried out a series of experiments in which, in the first place, the 
question of absorption was studied more directly by the following 
method: A cannula was inserted into the carotid artery, some 
blood was taken regularly every two, three, or more minutes into 
small test-tubes and permitted to clot and separate the serum. 
When a sufficient quantity of fluorescein was injected subcutan- 
eously, the serum showed a distinct fluorescence varying in degree 
according to the quantity and according to the interval after the 
injection. In the first period after an injection the fluorescence 
of the serum is the stronger the later the blood is taken; in the 
second period it is the reverse; the later the blood is taken the less 
fluorescence is present. Suprarenal extract causes rapid clotting of 
the blood, and it was more convenient to obtain the blood directly 
from the artery, since the cannula frequently became obstructed 
by clots. We shall now again illustrate our results by one greatly 
abbreviated protocol. 

Experiment 5. Rabbit 1, brown, 1500, morphine subcutaneously, 
cannula in carotid artery; adrenalin 1 ¢.c. into ear vein; eleven 
minutes later 1 c.c. adrenalin subcutaneously; five minutes later 
injected subcutaneously 1.5 c.c. 5 per cent. fluorescein. Blood 
taken first every minute, then every two minutes. 

Rabbit 2, brown, 1500, morphine, cannula in carotid; injected 
subcutaneously 1.5 c.c. 5 per cent. fluorescein; blood taken as 
above. 

Serum of the tubes from both animals compared. In control, 
fluorescence after one minute; in adrenalin after two minutes, dis- 
tinetly fainter. Fluorescence of serum taken from adrenalin animal 
after eleven minutes not perceptibly stronger than that of the 
serum from the control taken one minute after the injection of 
fluorescein. 

In a few experiments in which at the beginning there was dis- 
tinctly less fluorescence in the serum of the adrenalin animal the 
relation soon became reversed, so that about twenty minutes after 
injection there commenced to be more fluorescence in the serum 
of the adrenalin animal than in the control. The reason for it 
apparently was, that while in the control the absorption of the 
greatest part of the injected fluorescein took place in the first few 
minutes and the accumulated coloring substance within the blood 
began to disappear by transudation and elimination, both these 
processes, absorption and elimination, were delayed in the adrenalin 


1 Loc. cit. 
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animal while the fluorescein continued to be slowly absorbed, thus 
gradually increasing the amount of the coloring matter within the 
blood, since its elimination from the blood was also delayed. 

In order to rule out at least one of these factors, the continuation 
of absorption, in a few experiments the injections were made into 
one of the hind legs and some time after the injection the legs were 
tightly constricted above the injected stain, thus preventing further 
absorption. ‘The following protocol is an example of such an 
experiment: 

Experiment 6. Rabbit 1, black, very young, 900, morphine, 
carotid artery, $ c.c. adrenalin into ear vein; two minutes later 4 c.c. 
2 per cent. fluorescein into right hind leg . . . blood regularly 
taken. . . . ‘Ten minutes after injection of fluorescein leg ligated 
above site of injection; animal killed half-hour after injection. 

Rabbit 2, black, very young, 900, morphine, carotid artery; in- 
jected 4 c.c. 2 per cent. fluorescein into the right hind leg; blood 
regularly taken; ten minutes after injection leg ligated above site 
of injection. Animal killed half-hour after injection. 

In these animals there was no further absorption ten minutes 
after injection. The blood specimen of the adrenalin animal taken 
twenty-nine minutes after injection of fluorescein showed less fluor- 
escence than the specimen from the control animal taken four min- 
utes after injection. 

By this series of experiments, then, it was established beyond a 
doubt that an intravenous injection of suprarenal extract retards in 
a greater or less degree the absorption into the blood of fluorescein 
administered by subcutaneous injection. We should add that in 
these experiments, too, the degree of impairment of absorption 
varied in individual animals. 

In our studies on the blood of adrenalin animals we made a few 
minor observations which we might mention here briefly. In 
the first place we can confirm the statement of Vosburgh and 
Richards’ that the blood of adrenalin animals clots more readily 
than that of the controls. We noted, however, that the clots of 
these animals contracted a good deal more slowly, and the serum 
separated a good deal later than in the controls. It was also noted 
that the blood of adrenalin rabbits manifested a greater inclination 
to hemolysis than the blood of their normal mates. 

We have then established that suprarenal extract impairs in some 
way the absorption from the tissues. What structures become affected ? 
Exner assumes that it is the absorption by the lymphatics which 
becomes impaired. He bases this assumption on his experiment 
in which the absorption of an emulsion of paraffin was somewhat 
impaired after a preceding intraperitoneal injection of adrenalin. 
Such an experiment, however, justifies only the conclusion that 


1 American Journal of Physiology, 1903, vol, xi. p. 30, 
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the lymphatics are impaired also, but not that the absorption by 
the bloodvessels is unaffected. 

In our experiments with fluorescein we have repeatedly estab- 
lished that already one minute after a subcutaneous injection 
there was a definite fluorescence in the serum of the blood. Such 
a very rapid absorption into the blood could impossibly take place 
through the lymphatics. We take, therefore, the stand that supra- 
renal extract affects in some way the absorption through the blood- 
vessels, and, judging by the experiments of Exner, probably also the 
absorption through the lymphatics. 

What is the influence of suprarenal extract upon elimination from 
the blood? It was mentioned above that in some experiments there 
seemed to be at a certain period more fluorescence in the blood of 
the adrenalin animal than in that of the control. The conclusion 
was unavoidable that in these cases there has been in the adrenalin 
animal a delay in the elimination of the absorbed coloring matter. 
Similar observations were made when the color of the skin, mucous 
membranes, etc., was taken as an indication of the presence of 
fluorescein in the animal body. It was sometimes observed that 
the adrenalin animal was still yellow, while the control had lost all 
traces of the stain. 

To study the elimination from the blood it was necessary to have 
the adrenalin animal and the control on the same footing as regards 
absorption. We have therefore carried out a series of experiments 
on rabbits in which the fluorescein also was administered intra- 
venously, and either the time of the disappearance of the color 
from the skin, etc., was studied, or the sera of both animals were 
compared as regards the degree of their fluorescence. Many ex- 
periments had to be made in this series before we could obtain 
satisfactory results. The injected quantity of fluorescein was 
either too large or too small; in either case the differences were not 
sufficiently striking. We had, however, quite a number of success- 
ful experiments which left no doubt that the elimination of fluor- 
escein from the blood was in a greater or less degree retarded in 
the adrenalin animal. The following examples will illustrate it: 

Experiment 7. Rabbits 1, 2, and 3; gray, 1000 grams each; 
received into right ear veins 0.5 c.c. adrenalin, and seventeen 
minutes later 1 c.c. of 5 per cent. fluorescein into the left ear veins. 
Rabbit 4, gray, control, 1000 grams; received into the ear vein 
1 c.c. of 5 per cent. fluorescein . . . . at first control more 
yellow all over. . . . . Two hours later adrenalin animals 
showed more yellow color than the control. One adrenalin ani- 
mal died. . . . ‘Two hours and forty minutes after injection 
blood taken from two adrenalin animals and from the control. 


' By accident we had, at the time we were carrying out this series, only young, small rab- 
bits at our disposal. Only small doses of adrenalin could be administered, and that only in 
fractions ; and even so we lost many animals from pulmonary cedema. 
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Serum of control definitely less fluorescent than that of adrenalin 
animals. 

The series of experiments in which the fluorescein was injected 
intravenously, definitely brought out the fact that in the adrenalin 
animal the color disappears from the blood much later than in the 
control. ‘The same is true also of the color of the skin and mucous 
membranes; it disappears later in the adrenalin animal. How- 
ever, it was also seen that after there was no more color in the 
skin, etc., in either of the animals, there was still fluorescence in 
the blood of both animals, but again more in the adrenalin animals. 

We may add that in intravenous injection of fluorescein there 
was in the adrenalin animal at first a distinct retardation in the 
appearance of the color in the mucous membranes and especially 
in the skin. We can interpret this only by assuming that there was 
a retardation either in the secretion of the lymph or in the taking up 
of the color by the tissue cells or in both processes. 

The delayed elimination of any substance from the blood may 
be due to a retardation in the elimination of this substance by the 
kidneys, the liver, or both, and to a degree also to a delay in the 
reabsorption of the substance from the tissues and the lymph. 
That the reabsorption is indeed delayed would seem to be sup- 
ported by the fact that the coloration of skin and mucous mem- 
branes persists perceptibly longer in animals which received an 
intravenous injection of adrenalin. We have not, however, studied 
this .—problem by direct experiments. 

The question of retardation of elimination by the kidneys and 
the liver we have already studied in numerous experiments. But 
we are not yet ready to report our results in this paper. The con- 
ditions are quite complicated and a good deal more experimentation 
will have to be done before definite statements can be made. Espe- 
cially is the frequent pathological condition of the kidneys in appar- 
ently normal animals quite a disturbing factor in the study of that 
problem. We had, for instance, animals in which the kidneys of 
the adrenalin individual were perfectly green (fluorescein), while 
that of the control showed no staining at all—on account of the fatty 
degeneration of the kidneys of the control animal. We hope, how- 
ever, in the near future to be able to offer some positive results in 
regard to that vexed problem. 

A subject of greater concern to us was the question whether 
the normal transudation from the blood into the surrounding 
tissue spaces, the formation of lymph, is affected by the administration 
of suprarenal extract. We have already stated above that even in 
the intravenous application of fluorescein the coloring of the skin 
and mucous membranes was perceptibly retarded by a previous 
administration of the extract, which can mean only that the passage 
of the stain from the blood into the tissues occurred with less free- 


dom than in normal animals. However, the chief obstacle might 
VoL. 129, no. 1—JANUARY, 1905. 9 
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have been not in the stain traversing the capillary wall, but in its 
reaching the cells, the “absorption” into the epithelia. 

Our attempt to study directly the appearance of the stain in the 
lymphatics of the mesentery was not very successful; we were not 
sure enough that the lymphatics in the adrenalin animal show the 
stain later than those of the control. 

The following method, however, brought satisfactory evidence 
that also the transudation through the capillaries is notably affected 
by an administration of suprarenal extract. The animals received 
intraperitoneal injections of sodium chloride (0.9 per cent.), and 
then every few minutes small quantities of it were withdrawn and 
tested for the presence of fluorescence. The following abbreviated 
protocols of such experiments will illustrate our results: 

Experiment 8. Rabbit 1, white, 1000 grams; ether; 0.6 adren- 
alin into right ear vein; twelve minutes later 25 c.c. salt sulution 
into peritoneal cavity, and two minutes after 4 c.c. of 2 per cent. 
fluorescein into left ear vein; test fluid regularly taken from peri- 
toneal cavity. ; 

Rabbit 2, white, 1000 grams; ether; 25 c.c. salt solution into 
peritoneal cavity, and one minute later } c.c. 2 per cent. fluorescein 
into ear vein; tests regularly taken. 

Result: Solution taken from the peritoneal cavity of adrenalin 
animal twenty-one minutes after injection of fluorescein is not as 
fluorescent as the solution taken from the control eight minutes 
after the injection. 

In order to increase the transudation of fluorescein and also to 
exclude the threatening factor of nephritis in one of the animals, 
some experiments were carried out on previously nephrectomized 
animals. 

Experiment 9. Rabbit 1, white, 1000 grams; ether; vessels of 
both kidneys ligated through lumbar incision; 0.5 c.c. adrenalin 
into right ear vein; eight minutes later 0.4 adrenalin intramuscu- 
larly, 25 c.c. salt solution into peritoneal cavity; three minutes 
after last injection of adrenalin injected into ear vein 4 c.c. 2 per 
cent. fluorescein; tests regularly taken. 

Rabbit 2, 1000 grams; ether; lumbar nephrectomy; 25 c.c. salt 
solution into peritoneal cavity, 4 c.c. 2 per cent. fluorescein into ear 
vein; tests regularly taken. 

Result: ‘Test taken from adrenalin animal twenty minutes after 
injection equal in color and fluorescence to that taken from con- 
trol ten minutes after injection of fluorescein. 

These series of experiments left no doubt that the fluorescein 
transudes from the blood into the peritoneal cavity distinctly more 
slowly in animals which had previously received intravenous injec- 
tions of suprarenal extract than in normal animals. 

From our experiments it appears probable that the transudate 
in adrenalin animals is poorer in proteids than that of the control, 
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a fact which could be utilized in the study of the question of the 
effect of suprarenal extract upon the formation of lymph. However, 
in such a case the amount of the proteids present in the peritoneal 
fluid of each animal would have to be established before the injec- 
tion of the extract—which we have not done. 

It is worth recording that when the peritoneal fluid became 
somewhat richer in proteid content in the adrenalin animal, it 
became so completely clotted that the test-tube could be inverted. 
Suprarenal extract apparently hastens clotting even in transudates. 
We shall recur to it in later studies. 

We shall record here an experiment reported by Wessely’ a few 
years ago, which also demonstrates the retarding effect of supra- 
renal extract upon the process of transudation. He injected supra- 
renal extract (suprarenin, v. Fiirth) into the subconjunctival tissue 
of one eye of a rabbit, and after fifteen minutes opened by puncture 
the anterior chambers of both eyes. On the normal side the ante- 
rior chamber filled up again after ten to fifteen minutes, while on 
the adrenalin side it did not attain its natural state even after thirty 
minutes. ‘The aqueous humor on the adrenalin side was also 
poorer in proteids than on the normal side. 

Our several series of experiments have establisued two essential 
facts: that suprarenal extract retards absorption from the tissues 
into the blood, and retards transudation from the blood into the 
tissues. In the process of transudation no other capillaries are 
concerned than those of the blood. We have given above our 
reasons for the belief that suprarenal extract affects in the first 
place the absorption by the bloodvessels and probably also the 
absorption by the lymphatics. In short, suprarenal extract affects 
the capillaries in such a manner that the passage of fluid through 
their walls in either direction is impaired, retarded. 

What is the nature of this impairment? As the rise of blood 
pressure is the best-known property of the suprarenal extract, and 
as the intracapillary pressure is a more or less potent factor in the 
production of lymph, that is, in the processes of transudation and 
absorption, the suggestion presents itself- that the impairment of 
these processes by the suprarenal extract has something to do 
directly with the blood pressure-raising property of the extract. 
A closer analysis of the concerned facts will show, however, that 
such an assumption is untenable. 

In the first place, the rise of blood pressure could not be the 
cause of the retardation of the two opposing processes at the same 
time. For instance, if the rise of blood pressure would cause a rise 
of the intracapillary pressure it would indeed impair absorption, 
but then it should rather favor transudation. Or, if the intracap- 
illary pressure would be diminished, as is probably the case when 


1 Bericht der Ophthalmologischen Gesellschaft, Heidelberg, 1900, p. 69. 
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the rise of blood pressure is due to a strong constriction of all the 
small arteries, transudation would be retarded; but then absorption 
would be favored instead of being impaired. Besides, in nearly all 
experiments the impairment of absorption and transudation through 
intravenous injection of adrenalin was taking effect long after the 
effect of the blood pressure had passed off, the rise in pressure 
usually only a few minutes. 

Neither could the impairment be due to chemicophysical changes 
in the blood and lymph, since such changes again could be effective 
only for one of the opposing processes, but not for both at the same 
time and in the same manner. 

The theory which we are going to offer, in explanation of retar- 
dation of absorption and transudation which is caused by the ad- 
ministration of suprarenal extract, consists in the assumption that 
the extract decreases the permeability of the endothelial wall of 
the capillaries, and is based upon a view of the vital nature of the 
changes of this permeability brought forward by one of us in an- 
other paper.’ (In fact, it was this view which gave the stimulus 
for the present investigation.) 

This view is as follows: 1. The endothelia, like all organized 
matter, have pores; whether these pores run in a straight line or 
whether the fine canals connecting both surfaces of the endothelial 
cells run in a tortuous course is immaterial for our purpose. 2. 
The endothelia are living tissues and possess irritability and con- 
tractility. We know now that they are phagocytes, which of course 
presupposes cgntractility. ‘These two premises are generally 
acknowledged facts. If these premises are true, the following 
ought to be true also: both surfaces of the endothelia are connected 
by pores, each of which is surrounded by contractile tissue. But 
as contractile tissue is sometimes more and sometimes less tonically 
contracted, and the tonicity can be increased and decreased by 
various stimuli, we have to assume that the tissue around the pores 
is sometimes more, sometimes less contracted; that means that the 
lumina of the pores change according to the state of the tonicity 
of the endothelial tissue, and according to the stimulation to which 
it is exposed at different times. Accordingly, the endothelial pores 
are fine canaliculi surrounded by contractile sphincters which con- 
trol the size of their lumina. In other words, the contractility of 
the endothelia controls their permeability. ‘The permeability of 
the living vascular endothelia is therefore essentially different 
from the physical permeability of dead animal membranes; it is 
a vital phenomenon. It is obvious that no matter what other factors 
control transudation and absorption of lymph, the vital perme- 
ability of the vascular endothelia will influence these processes to a 
considerable degree. Whether the essential factor is the intra- 


! S. J. Meltzer, Lectures on Gidema, Harrington Lectureship, Buffalo, 1903. 
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capillary blood pressure (Ludwig, Starling), or the osmotic pressure 
within the tissue cells and the lymph spaces (v. Koranyi, J. Loeb), 
or some vital activity of the tissue cells (Lazarus-Barlow, Asher), 
or whether all these factors work together in the processes of absorp- 
tion and transudation of lymph (Meltzer), the size of the lumina 
through which the interchange of the fluids takes place will neces- 
sarily influence the end result; and the size of the lumina depends 
upon a changeable, vital factor, the contractility of the endothelial 
cell. Whether it is necessary to assume that the endothelial wall 
has still another vital activity, a secretory function (Heidenhain, 
Hamburger), that question we shall not discuss here. We shall 
only point out that in contradistinction to the secretory theory of 
lymph, in our assumption no new “vital” property is attributed 
to the vascular endothelia; irritability and contractility are accorded 
to them by all writers. 

To recapitulate briefly, the endothelial pores through which 
probably the exchange of fluid in the processes of transudation 
and absorption takes place, are surrounded by a contractile tissue 
which is capable of changing the lumen of these pores, thus influ- 
encing the rate of these processes. 

In normal processes the degree of contractility, the tonicity of 
the endothelia, is determined by the metabolic processes within 
the endothelia themselves as well as by the nature of the substances 
with which they come into intimate contact, on the blood side as 
well as on the lymph side of the blood capillaries. 

The question that presented itself to us now was whether there 
are not substances by means of which we can at will increase and 
decrease the tonicity of the endothelial protoplasm, thus increasing 
and decreasing the vital permeability of the endothelia and hinder- 
ing or facilitating the processes of transudation and absorption. 
We thought of the suprarenal extract as such a substance—hence 
the present series of experiments. 

Now we have established by these experiments that the admin- 
istration of suprarenal extract indeed retards transudation as well 
as absorption of some foreign substances through the capillary 
walls. We are therefore ready to explain these retardations by the 
assumption that suprarenal extract increases the tonicity of the 
endothelial protoplasm and thus decreases the vital permeability of 
the vascular wall. 

That the extract is capable of increasing the tonicity of contractile 
tissues we know from its effects upon the striated and smooth mus- 
cle fibres. Oliver and Schaefer’ found that the effect of the supra- 
renal extract upon striated muscle is to prolong its contraction. 
The rise of blood pressure which is caused by the effect of the ex- 
tract upon the smooth muscle fibres of the arteries lasts for many 
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minutes, and it was shown’ that the contraction of the bloodvessels 
of the rabbit’s ear can be considerably prolonged by section of the 
cervical sympathetic nerve. Furthermore, the extract causes also 
a dilatation of the pupil, apparently by stimulating its dilator, 
which, according to Langley and Anderson,’ is a “radial contractile 
substance,” although, as they state, they could not satisfy them- 
selves “that it has the form of ordinary unstriated muscular tis- 
sue.” It was shown further® that when the superior cervical gan- 
glion was removed (in rabbits and cats), the dilatation of the pupil 
may last a few hours. The same authors‘ have stated recently 
that in frogs swbicutaneous injection or instillation of small doses 
of adrenalin causes normally a dilatation of the pupil which lasts 
more than twenty-four hours. Suprarenal extract possesses, then, 
the property of increasing the tonicity of contractile tissues, which 
effect seems to last the longer, if we may say so, the less the contrac- 
tile tissue is organized. We wish to bring out this point especially 
on account of the popular view that the effect of suprarenal extract 
is only of very short duration. This view is based upon the ex- 
perience with the effect of the extract upon blood pressure. In | 
our experiments on absorption and transudation the retarding 
effect of suprarenal extract was present long after its injection. 
We do not know exactly how long the retarding effect lasts, but it 
certainly lasts a good deal longer than the effect upon the blood 
pressure. However, we doubt greatly whether it lasts as long as 
the effect of the extract upon the pupil. which, as stated above, 
may last even longer than twenty-four hours. 

Our theory, then, in brief is as follows: Suprarenal extract causes 
an increase of the tonicity of the contractile protoplasm of the endo- 
thelia of the blood capillaries and lymphatics. ‘This increase in 
tonicity narrows the lumen of the pores and decreases the facility 
for the interchange between the blood and the tissue fluid (lymph). 
In other words, the extract decreases the vital permeability of the 
capillarv wall; hence the retardation of absorption and transudation. 

The ‘ollowing is a brief résumé of our results: 

1. Intravenous injections of suprarenal extract retard invariably 
the processes of absorption and transudation. 

2. Subcutaneous injections also often show a retardation of these 
processes; the effect, however, is neither strong nor constant. 

3. In frogs the retardation of absorption of some substances was 
recognizable only when suprarenal extract was previously mixed 
with that substance, or when both substances were injected into 
one and the same lymph sac. 


18. J. and Clara Meltzer, American Journal of Physiology, 1903, vol. ix. p. 252. 

* Journal of Physiology, 1902, vol. xiii. p. 554. 

3 8. J. Meltzer and Clara Meltzer Auer. American Journal of Physiology, 1904, vol. xi. p. 28. 
4 Ibid., p. 449. 
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4. It is assumed that the suprarenal extract increases the tonicity 
of the protoplasm surrounding the pores of the endothelia of the 
capillaries, thereby reducing the facility for the interchange between 
the blood and the tissue fluid. 


A STUDY OF BRAIN TUMORS. 


WITH REPORTS OF FOUR CASES. 


By Newton Evans, M.D., 


OF BATTLE CREEK, MICHIGAN, 
AND 
BENTON Cotver, M. D., 


OF DAYTON, OHIO. 


Unper brain tumors are included any new-growth upon or within 
the substance of the brain, including cysts and aneurysms, but 
excluding abscess. As many as sixteen or seventeen different 
pathological varieties of growths have been named. Of these the 
most important and most frequent are gliomata, sarcomata, includ- 
ing endotheliomata, tubercles (tyromata), and syphilitic gummata. 
Among some of the less frequent are carcinomata (secondary), 
psammomata, cysts, and angiomata. 

As to the relative frequency of the more important varieties 
statistics are at variance. Starr’s table of 600 cases gives: tubercles, 
30 per cent.; glioma (including gliosarcoma), 20 per cent.; sarcoma, 
20 per cent.; carcinoma, 8 per cent., and gumma, only 4 per cent. 
Another list of 100 cases gives: glioma, 20 per cent.; sarcoma, 18 
per cent.; tubercles, 13 per cent., and gumma, 13 per cent., while 
carcinoma has 7 per cent. Of the cases herewith reported three 
are sarcomata and one a glioma. 

There is also a decided lack of agreement as to the frequency of 
occurrence of brain tumors in general. In all probability intra- 
cranial tumors are considerably more frequent among the insane 
than in the entire population. Clouston stated that 28 per cent. of 
the insane have brain tumors, while Esquirol gives the frequency 
as low as 2.7 per cent. Blackburn’ found in 1814 autopsies upon 
bodies of the insane dying at the Government Hospital for the 
Insane at Washington 31 cases with intracranial tumors, or a pro- 
portion of 1.7 per cent., or 1 case in 58. 

Eriotocy. In general, the causation is obscure. As to age, the 
decade from thirty to forty years seems to have the greatest number, 
with a considerable predominance of cases in the years under thirty 


1 Intercranial Tumors among the Insane, 1903. 
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over those after forty, showing greater frequency in the young than 
in the old. 

The male sex seems more subject than the female, in the propor- 
tion of 5 to 3, or 3 to 2. 

A history of trauma preceding the appearance of the tumor is 
given in a large number of cases, but probably the importance of 
these injuries is somewhat overestimated. ‘Tubercles and gummata 
are, of course, the result of specific infections, and carcinomata are 
invariably metastatic from tumors in other parts of the body. 

For convenience in locating new-growths in the brain, it may be 
divided into a number of areas. 

. Frontal lobes. 
. Motor cortex. 
. Parietal region. 
- Occipital lobes. 
Temporal lobes. 
. Corpus callosum. 
. Basal ganglia and internal capsule. 
. Corpora quadrigemina and pineal gland. 
. Pituitary body. 
. Crura cerebri. 
- Pons and medulla. 
Cerebellum. 
- Multiple tumors. 

Schuster," in his exhaustive monograph on the Psychical Symp- 
toms of Brain Tumor, has made a composite table of some thou- 
sands of cases from a number of sources, showing that of all brain 
tumors 21.6 per cent. occur in the cerebellum; 14.7 per cent. are 
multiple; 12.1 per cent. in the frontal lobes, and 12 per cent. in the 
motor region. The region claiming the least number is the corpus 
callosum, with 2.5 per cent. 

Symptoms. ‘The symptoms of brain tumor are classed as general 
and focal. ‘The general symptoms are due to intracranial pressure 
produced by the presence of the tumor and the increased amount of 
cerebrospinal fluid. ‘These may be classed under seven heads. 

1. Headache. Usually this is the earliest symptom, and is said 
to occur in over 50 per cent. of all cases. The severity of the pain 
is characteristic. It is lancinating or boring, and may be periodic, 
being absent at times. Often its location is indicative of the position 
of the tumor. 

2. Vertigo. ‘This is present in about one-half of the cases, and is 
often so severe that the patient may fall. It is most frequent in 
tumors of the cerebellum. 

3. Vomiting occurs without reference to taking of food, without 
nausea or pain, and is usually of a projectile character. In one of 


! Psychische Sterungen bei Hirntumoren, Stuttgart, 1902. 
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the cases reported herewith vomiting occurred most frequently in 
the morning before rising from bed. It is present in more than 50 
per cent. of the cases. 

4. Optic neuritis and blindness is present in from 60 to 80 per 
cent. of all cases, and may be an early or a late symptom, but it is one 
of the most important signs. In our four cases it was present in 
three, and possibly absent in one. 

5. Mental or psychic symptoms are said to be present in nearly 
all cases, but Gianelli concludes from a list of about 700 cases that 
definite psychical disturbances are present in about 58 per cent. of 
cases. In 775 cases collected by Schuster, 352 are described as 
having definite psychical symptoms, while the remaining 423 cases 
had simple mental weakness, dementia, or somnolence. 

One might also say that the definite psychical disturbances are 
focal symptoms rather than general, as they greatly predominate 
in cases with tumors in certain regions, particularly the frontal 
lobes. While of all tumors of the brain about 22 per cent. occur in 
the cerebellum and 12 per cent. in the frontal region, among those 
tumors in which definite psychoses are present, 21 per cent. occur 
in the frontal lobes and only 10 per cent. in the cerebellum; or, in 
other words, 79 per cent. of all frontal lobe tumors are associated 
with psychical disturbances and 35 per cent. of cerebellar tumors. 
The temporal lobes also bear a close relation, as about 67 per cent. 
of all temporal lobe tumors have these symptoms. This predomi- 
nance of frontal lobe tumors, where mental disturbances are promi- 
nent, is of interest in connection with one of our cases. 

Some of the more definite mental symptoms are: 1. Epilepti- 
form mania. 2. Melancholia and depression. 3. Confusion and 
hallucinations. 4. Mania. 5. Chronic paranoia. 6. Convulsions, 
either general or local (Jacksonian epilepsy), or both appear in 25 
per cent. of all cases. Local convulsions are, of course, particularly 
frequent in lesions of the motor cortex, and in those cases would be 
a focal symptom rather than general. 

6. Constitutional disturbances, anorexia, abnormally increased 
appetite, thirst, febrile movements, emaciation, disturbance of 
pulse (slow and irregular), and respiration are present in many 
cases. 

7. Focal symptoms are said to be of two kinds: direct or destruc- 
tive, those which are due to the destruction of tissue by the tumor 
itself, and indirect, or those caused by the pressure of the tumor 
upon the immediately surrounding structure of the brain. 

The focal or localizing symptoms vary with the position of the 
tumor, and it is upon this that the diagnosis of the location of the 
new-growth is based. The diagnosis of the presence of a tumor is 
made on the presence of all or a part of the typical general symp- 
toms as named above and such focal symptoms as may be present. 
These last, however, may be entirely absent. 
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The focal symptoms which are absolutely diagnostic are: 

1. Paralysis or spasm—motor area, or possibly subcortical, 
affecting motor fibres (Spiller).’ 

2. Motor or sensory aphasia—Broca’s area, or cortical centre of 
sight in occipital lobe, or of hearing in left temporal lobe. 

3. Hemianopsia—occipital lobe or optic tract. 

4. Cerebellar staggering (ataxia)—cerebellum. 

Those which are helpful, but more or less doubtful, are: 

1. Loss of sense of position and stereognosis—parietal region 
(Spiller).? 

2. Definite mental changes (psychosis)—prefrontal area. 

CasE I. A round-celled sarcoma of right frontal region, appar- 
ently originating in wall of anterior horn of lateral ventricle.—C. T., 
male, aged four and one-half years. In June, 1902, he had attacks 
of severe headache, appearing at irregular intervals, often several 
_ times a day. During such attacks he would scream and place his 
hands to his head. After the paroxysm of pain he would be drowsy 
and sleep for one or two hours. After a few weeks these symptoms 
disappeared, and he appeared to be quite well until December, 
1902, when he had a short febrile attack which was called “la 
grippe.” At about this time his headaches reappeared, and in 
addition he began to have attacks of vertigo, which were so severe 
that at times he would fall. He also began to vomit frequently, 
especially in the early morning before arising and before and after 
breakfast, the attacks seeming to have little relation to the taking 
of food. The vomiting, however, appeared to be preceded by some 
nausea, and the headaches were often apparently relieved by it. 
At this time he developed an almost insatiable appetite, and was 
never satisfied. All of these symptoms were increasing in severity. 
The writer was called February 4, 1903. 

Examination. Appearance anemic. No emaciation. Circum- 
ference of head, 21} inches. (A sister two years older measured 
204 inches.) The head looks large. No areas of tenderness on 
percussion. Headache in frontal region. Pulse irregular. Rate, 
82. Marked difference in pulse rate during inspiration and expira- 
tion. Very perceptibly quickened during inspiration. (At times 
later, when he was feeling fairly well, the pulse was 95 and very 
regular in rate.) ‘Tongue, when protruded, always deviates to the 
right, but can be moved to either side. Eyes: Fundus normal. 
No abnormalities found upon examination by Dr. Byington. Pupils 
have normal reaction.. Knee-jerks and other tendon reflexes 
normal. No ankle clonus. Skin very dry and somewhat scaly. 
Temperature normal. 

As some gastric disorder was suspected by two consultants, a 
chemical examination of the vomitus was made, showing: Free 


! THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, February, 1904. 2 Ibid. 
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HCl, 0.072 gram per 100 c.c. Total acidity, 0.108 gram per 
100 c.c. 

On the morning of February 10th, at about 3 o’clock, the patient 
had a convulsive attack lasting about ten minutes. During the 
attack he was unconscious, and his hand was burned severely by 
a hot-water bottle. ‘This convulsion was preceded by much tossing 
and muscular twitchings during the night. About an hour later he 
had another similar attack, but lighter, which began by spasmodic 
contractions of the motoroculi muscles (nystagmus). ‘The pupils. 
were widely dilated, and the eyes drawn strongly to the right and 
upward during the seizure. ‘The body and limbs were rigid, and a 
few tonic contractions of the limbs were noted. This was followed 
by a period of drowsiness, and after a few days he seemed much 
better, but remained in bed. 

He soon developed a great thirst, accompanied by marked poly- 
uria. On February 22d a urinary test showed a quantity of 900 c.c. 
for six hours, with a specific gravity of 1003, and on February 26th 
1500 c.c. for eight hours, with a specific gravity of 1002. He urin- 
ated very frequently. A blood test at this time showed the blood 
about normal, with leukocytes rather below than above normal 
(85 per cent.). During the time when thirst was so excessive his 
appetite was poor and he ate very little. In the two weeks following 
his first convulsive attacks he has had two or three of a similar nature. 

March 3, 1903. In the last few days patient sleeps much, and 
is rather restless and stupid. He takes very little food or water. 
Feces and urine pass involuntarily. Now lies much on the back of 
his head, while before he would lie only on side or face. During the 
past month during my attendance very marked changes in men- 
tality and disposition have been noticed, which are rapidly increas- 
ing in intensity. In place of a cheerful and pleasant disposition 
he has become irritable and cross, and shows a tendency to use 
vulgar language and to apply low epithets to members of the fam- 
ily, etc. Shows signs of mental deterioration and loss of memory. 
Repeats the same statement many times in an hour, and repeatedly 
calls for objects which have already been given him. 

May 15th. Contractures and tetanic spasms of skeletal muscles, 
especially of the limbs, are gradually developing. There are no 
localized convulsions or contractures. ‘The arms are completely 
and strongly extended, while the hands and fingers are flexed. The 
legs and feet are strongly extended. For the last few days his tem- 
perature has been observed to be abnormal, in the evening reaching 
104°, in the morning subnormal, 96.5°. 

25th. Patient is unable to see, and seems totally blind. His 
emaciation is extreme, having gradually progressed during the last 
three months. 

June 3d. Dr. Byington made ophthalmoscopic examination of 
eye-grounds, revealing choked disk in both eyes. 
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5th. While palpating scalp a marked swelling in the right frontal 
region was noted, soft, and about two by one and one-half inches 
in diameter and raised one-quarter inch above general surface of 
cranium. 

During the past five weeks he has eaten practically nothing. The 
spasm of the limbs gradually became more marked. Death occurred 
June 9, 1903. 

An autopsy was held five hours after death, only the cranium 
being opened. Head measured twenty-one inches in circumfer- 
ence after death. On removal of scalp the swelling mentioned in 


Fig. 


this history was found in the right frontal region. The periosteum 
was elevated one-fourth of an inch by a soft mass two by one and 
one-half inches. On removal of the periosteum it was seen to con- 
tain a pultaceous mass and puriform fluid, and the outer surface 
of the cranial bone was eroded and greatly roughened, but there 
was no visible connection with the cranial contents. ‘The ventricles 
were greatly distended with a dark-colored puriform material con- 
taining numerous small masses of yellowish color, resembling the 
sand-like particles from an actinomycosis abscess. ‘The brain sub- 
stance was greatly thinned and the convolutions flattened. A soft 
yellowish granular mass was easily detached from the inner wall of 
the anterior horn of the right lateral ventricle, corresponding to 
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the area of the cortex over which the dura mater was inseparably 
adherent to the substance of the brain. (See Fig. 1.) This area 
was confined to the right frontal lobe, was two inches in diameter 
anteroposteriorly, and involved the first and second frontal convo- 
lutions, its posterior margin lying just at the fissure separating these 
from the ascending frontal convolution, also involving part of the 
prefrontal region. The dura mater at this area was quite firmly 
adherent to the frontal bone, but could be separated. The ven- 
tricular walls were softened and infiltrated with tumor cells. The 
optic nerves were degenerated. 


Fia. 2. 


CasE II. Cyst of right{cerebellar hemisphere.—J. G., male, aged 
twenty-nine years. ‘There is no history of any symptoms referable 
to intracranial tumor until six weeks before the death of the patient. 
At that time he had what was called a “bilious attack,” with symp- 
toms of nausea, vomiting, headache, and rise of temperature. Ver- 
tigo also rapidly developed. 

Two weeks after the beginning of these symptoms they became 
so severe that he was confined to his bed, where he vomited very 
frequently, and loss of flesh was rapid. ‘Two days before his death 
Dr. Riley was called in consultation, and found the following con- 
dition: 

Dr. Riley’s examination: Patient greatly emaciated, mind 
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stuporous, face cyanotic, both pupils dilated, severe headache at 
back of head, vomiting at frequent intervals. 

Dr. Byington was called on the same day, and made an ophthal- 
moscopic examination of the eye-grounds, finding a condition of 
choked disk and distinct retinitis. An ophthalmoscopic examina- 
tion made a few days after the onset of his first symptoms showed 
no changes in the retina. At that time headache was present, and 
Dr. Byington noted a bewildered expression of the countenance. 

Autopsy Report. The right cerebellar hemisphere contained a 
cystic cavity filled with a gelatinous fluid, three-fourths inch in 
vertical diameter by one inch in anteroposterior and lateral diam- 
eters. It was within the substance of the hemisphere and in close 
contact with the basilar surface. (Fig. 2.) 

Microscopic Examination. Round-celled sarcoma, very vascu- 
lar, surrounding the cavity containing a mucoid material. 

Optic nerves degenerated. 

Case III. Sarcoma of choroid plexus, corpora quadrigemina, 
and pineal gland.—A. B., male, aged twenty-eight years. The first 
symptom present in this case was headache, which was severe and 
located on the right side of the head. These pains were periodical, 
lasting from 3 o’clock until-noon on the days when present. From 
two months after the beginning of this symptom until the time of 
his death the patient was confined to his bed. His principal symp- 
toms at this time were progressive weakness, anorexia, and slight 
rise of temperature. About six weeks before the time of death the 
patient was totally blind. There is no record of an ophthalmo- 
scopic examination. ‘Two weeks before death a complete aphasia 
developed. ‘The entire course of his disease was about one year. 

Post-mortem Examination. A distinct condition of internal hydro- 
cephalus was present. ‘The brain was removed and three ounces 
of clear fluid escaped from the floor of the third ventricle. In the 
region of the choroid plexus, the corpora quadrigemina, and the 
pineal gland, so that these structures were incorporated in the mass 
and indistinguishable, was a tumor in size about one inch in diam- 
eter and half an inch in thickness. (Fig. 3.) 

Microscopic examination shows a very cellular tumor, com- 
posed of very large round cells with distinct vesicular nuclei, and 
among these a large number of very small, dark-staining, round 
cells, resembling a small round-celled infiltration. (Fig. 4.) The 
histogenesis of this tumor is somewhat obscure in my mind. It 
appears to me as very possible, and the change in the surrounding 
choroid reinforces this view, that the tumor cells have their origin 
from the ependyma cells of the choroid plexus. 

Casr IV. Glioma of right temporal lobe.—Miss C., aged thirty- 
three years. ‘This patient was first seen by the writer about one 
hour before death occurred, and previous to this time her symptoms 
had not been of such a nature as to bring her under the care of a 
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physician sufficiently for a diagnosis to be made. ‘The following 
history of her illness, however, was obtained: 

When twenty-one years of age patient had hip-joint disease and 
was confined to bed. The result was complete ankylosis. She has 
had for three years what were called sinking spells several times in a 
day. On two different occasions periods of unconsciousness were ex- 
perienced. During this time she had noticed frequently a tendency 
to pitch forward while bending or leaning forward. She also had fre- 
quent attacks of very severe headache, the location of which was not 
mentioned. During these three years she had vomited only twice, 
so far as known, once about four weeks before death, and the second 
time only a few hours before her death. Somnolence was a marked 
and increasing symptom. She slept soundly at night and much 
during the daytime. Among her other symptoms she complained of 
constipation and cold feet. Upon examination five days before 
time of death pulse and temperature were normal, and she com- 
plained of severe pain in and around the right eye. 

Dr. Byington made a partial examination of the eyes, but no 
mydriatic was used and no ophthalmoscopic examination was made. 
Vision was imperfect, and an appointment was made for an exami- 
nation on the day after death occurred. 

When the writer was called on the day of her death the patient 
lay unconscious, although it was stated that four hours before she 
was rational, and that a physician who had called had prescribed 
some simple treatment without suspecting any serious condition. 
Breathing was stertorous and of the Cheyne-Stokes type. ‘The 
right pupil was widely dilated and the left contracied. The pupils, 
however, were variable, and at times for a few minutes seemed quite 
normal. ‘The whole body was convulsed by muscular spasms, tonic 
and clonic. The right arm would be flexed and the left strongly 
extended, and in a few minutes the right extended and the left 
flexed. Similar changes were noted in the legs. 

As death approached the breathing became slower and very 
irregular. ‘The face was cyanotic. Breathing finally ceased at 
least five minutes before the heart action ceased. ‘The patient 
apparently died of respiratory failure. 

The autopsy revealed a large soft glioma of the lower surface of 
the right temporal lobe. At post-mortem the growth appeared 
pale rather than congested, and the microscopic examination 
revealed few bloodvessels in its structure, contrary to the usual 
description of such growths, There was no distinct line of demarca- 
tion between the tumor and the normal tissue. The growth in the 
ee lobe had greatly displaced the cerebellum, as shown in 

ig. 5. 

Microscopic examination of a cross-section of the optic nerves 
showed a degeneration of a few fibres, but not all. 

The symptomatology of these four cases, all of which were exam- 
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ined at autopsy, shows a striking similarity in the entire absence 
of all definite focal or localizing symptoms. In Case I. the body of 
the growth was confined to the right frontal lobe, lying just in front 
of but not directly affecting the motor cortex. If it had occupied 
a corresponding position in the left hemisphere no doubt a motor 
aphasia would have resulted, with agraphia if the patient had been 
old enough to write. The tumor in Case III. was located in the 
third ventricle, affecting the choroid plexus and adjacent structures. 


Fie. 5. 


The fact, as brought out by the patient’s history, that he had been 
during his illness under the care of a number of physicians, includ- 
ing several neurologists, without a definite diagnosis, would indi- 
cate that his symptoms did not definitely point to the nature and 
location of the lesion. Case IV. is a third example of the same 
difficulty. The growth was at the base of the right temporal lobe, 
and there were absolutely no focal symptoms, and, indeed, a tumor 
was not suspected until just before death. It is possible that a 
similar lesion in the left temporal lobe might have resulted in word- 
VOL. 129, No. 1.—JANUARY, 1905. 10 
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deafness. However, in Case I. the location of the headache in the 
frontal region and the definite nature of the psychic symptoms 
present might direct one to the frontal lobe as the seat of the lesion. 
The idea that the frontal or prefrontal region is one of the prin- 
cipal centres of memory and reasoning has support from many 
sources, one of which was mentioned in the discussion of symptom- 
atology above, where attention was directed to the greater frequency 
of definite psychic symptoms in tumors-of the | -ontal lobe than in 
those occurring in any other portion of the brain. Mynert,’ in his 
investigation of the brains of general paretics and senile dements, 
has determined that in these cases the combined weight of the frontal 
and temporal lobes as compared with the weight of the parietal 
and occipital lobes bears a ratio of 5 to 4, while in the normal brain 
the ratio is 6 to 3. 

In this particular case (Case I.) the mental changes were prin- 
cipally a change in character and disposition and apparent loss of 
memory. 

The systemic symptoms in the same case were especially note- 
worthy—abnormal appetite and anorexia at different periods, 
great thirst, and polyuria, rise of temperature, and irregular pulse. 
In Cases I., II., and IV. there was vomiting. Headache was present 
in all four cases, being the earliest symptom in each case, except 
possibly Case II., when the vomiting was present at first. In all the 
cases except Case III. there was distinct vertigo. In all except Case 
IV. there was distinct optic neuritis; in this case it was only slight. 

The psychic symptoms were prominent only in Case I. General 
convulsions were recorded in Cases I. and IV. 


SOME PRACTICAL OBSERVATIONS ON SUPPURATIVE 
HEPATITIS.’ 


By W. Asuuurst, M.D., 


OF CHIHUAHUA, MEXICO. 


AN affection so frequent in this climate deserves our deepest 
study and most attentive observation, more especially because 
unfortunately the best-known works of medicine and surgery treat 
this subject, for the most part, in a rather superficial and ineffectual 
manner, a fact which is explained by the rarity of this disease in 
the more advanced centres of medical science and literature. 

Although it is not my present purpose to discuss the etiology, I 
may observe in passing that in my own experience the abuse of 


1 Wien med. Presse, 1886, p. 413. 
* Read before the Chihuahua Medical Society. 
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alcohol seems to have had less influence than is generally attributed 
to it. I have seen a good many cases in children and women, and 
in men who have never used alcohol to excess. And if it is true 
that many cases are found in this climate in alcoholic individuals, 
it may also be said that a considerable proportion of the population 
uses alcohol excessively. 

The difficulties of diagnosis are variable. Sometimes it is extremely 
easy, and at other times it must be made rather by exclusion than 
by positive symptoms of hepatic suppuration. It appears to me 
that when a patient suffering with acute hepatitis has not completely 
recovered within ten days of the commencement of the attack, 
aspiration is indicated, to be repeated at frequent intervals until 
either complete recovery ensues or pus is found. In saying complete 
recovery, | mean to imply not only apparent recovery from the 
hepatic affection, but that the pulse, temperature and general con- 
dition should correspond to those of health; because very often the 
hepatic affection seems to have disappeared, and there is found 
some other cause for slight febrile reaction and indisposition, such 
as pleural effusion, a catarrh of the intestine or a bronchitis, and it 
is very easy to be mistaken about the condition of the liver. These 
complications should be energetically treated, above all the pleural 
effusion. In this case it seems to me better to empty it immediately 
without waiting for absorption, to avoid the imminent danger of 
infection and suppuration of the effusion, and at the same time to 
facilitate observation of the liver. 

It probably happens frequently, when the primary hepatitis. yields 
and suppuration occurs in a small focus, that the general condition 
of the patient improves notably; the fever moderates, the pain 
lessens or disappears, the tongue cleans off, a little appetite returns, 
and the patient considers himself convalescent. But the temper- 
ature does not quite reach normal, or it may be absent only in 
the morning and still return at night, or conversely; the pulse 
continues a little frequent, and the careful observer realizes that 
there is still something wrong. This is probably suppuration. 

This intermediate state between simple hepatitis and undoubted 
suppuration may last for weeks. That is to say that the hepatitis 
has almost disappeared by resolution, and there remains only a 
little spot, insignificant, causing almost no inconvenience or dis- 
comfort, but threatening from one moment to another a general 
conflagration; or it may be that suppuration already incipient 
remains for a time hidden, limited, causing no appreciable symp- 
toms, barely allowing the physician to realize that the danger is 
still not over. I do not know how one can distinguish between 
these two conditions, apparently so much alike, unless by means 
of frequently repeated aspirations, which act in a curative manner 
toward the one and in a diagnostic way toward the other. Leuko- 
cytosis might help to solve the problem, but I have had no personal 
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experience with it under these circumstances, and rather doubt its 
practical utility. At any rate, since repeated aspiration is indicated, 
this will probably inform the surgeon as soon as the condition of 
the blood could influence the diagnosis. 

Furthermore, the great difficulty is to localize the focus. Sensitive- 
ness to deep pressure is undoubtedly the most useful sign. If there 
is found also localized oedema of the surface, this is a sign of great 
importance, but it is rare except in very large or very superficially 
situated abscesses. 

The aspiration is best performed directly over where the focus 
is believed to exist; if it is done with a slender trocar (not more than 
two millimetres in diameter) there is no danger even if to reach the 
focus the border of the lung must be passed through. But often 
the pus is so thick that it cannot be drawn out unless a rather thick 
trocar is used. With this there is danger, on penetrating the lung 
or even the pleural cavity, of causing an infection of these organs, 
unless there are clear signs that the focus is very superficial, such as 
very marked sensitiveness, localized cellular cedema, redness of the 
skin or fluctuation, in which case the lung is pushed upward above 
its normal position, and the pleural cavity over the abscess is 
certainly obliterated by adhesions between the diaphragmatic and 
parietal pleura, and the thick trocar can penetrate to the abscess 
without danger. If it is necessary to pass through the lung to reach 
the focus, it is better to use the aspirator of Dieulafoy with a slender 
trocar than that of Potain, because the former gives a better vacuum, 
and so a greater probability of drawing out the pus through a 
slender trocar. 

After making the diagnosis comes the delicate question of the 
most efficacious and least dangerous mode of emptying and draining 
the abscess. The simple method of introducing a tube through a 
thick trocar has nothing to recommend it except its simplicity. 
This advantage is largely neutralized by the difficulty of keeping 
the lumen of the tube open, since this is necessarily of small diameter. 
Moreover, on account of the danger of introducing a trocar large 
enough to accomplish its object, this method would be permissible 
only in very superficial abscesses with very firm adhesions between 
liver and diaphragm, and between diaphragm and chest wall. In 
these cases it is simpler and safer to make a free incision in the 
costal interspace, because the bistoury threatens less the integrity 
of the adhesions than does the thick trocar. The free incision has 
the advantage of allowing the introduction of one or two tubes of 
from 8 to 10 mm. in diameter. 

H. Maasland’ gives the method employed by M. Van Dyk, of 
Batavia. ‘This consists in making the aspiration in the eighth or 
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ninth interspace between the anterior and posterior axillary lines, 
the point of election. If pus is found at a depth not greater than 
seven centimetres he proceeds to do the operation. He does not 
say what he does if the focus is deeper. The presumption is that 
he waits for the abscess to approach nearer the surface. In case 
he decides to operate the patient is made to lie on his back to 
observe the direction which the trocar takes. Then he is turned 
_ on his left side, and with local anesthesia (if the patient insists on 
general anesthesia he uses ether) the surgeon resects six or seven 
centimetres of the ninth rib. Now the patient is turned again on 
his back, with his right side projecting over the edge of the bed 
or table. In this position (supine), according to Maasland, on 
account of the intra-abdominal pressure, there is no danger that 
on opening the pleura the air will penetrate. He makes the incision 
through the two layers of pleura, separating by dissection the 
diaphragmatic pleura from the diaphragm, separating the muscular 
fibres of the latter by means of a Kocher sound, and then incises 
the diaphragmatic peritoneum. He packs the borders of the peri- 
toneal incision with iodoform gauze, and makes another exploratory 
puncture in the direction of the former one. Finding the abscess, 
he opens it with a Paquelin cautery, making in the liver a conical 
canal with its base outward and its apex in the focus. The longer 
this canal is the wider it must be. ‘This is the reason he will not 
operate if the abscess is deeply seated. The destruction of healthy 
liver tissue would be so great that the remedy would be worse than 
the disease. He introduces a drainage tube of the thickness of the 
finger, and applies the dressing without allowing the patient to 
turn from the supine position until the dressing is applied, to avoid 
retraction of the liver and the entrance of air into the pleural cavity. 

The objections to this method are to my mind various and 
serious. The position does not altogether remove the danger of a 
pneumothorax occurring. ‘The adhesions between the layers of 
pleura should be fortified in a more positive manner. The destruc- 
tion of liver tissue is enormous and nowise justified, and the field 
of operation is too limited. 

Bryant in his Operative Surgery (1901) recommends the resection 
of the rib over the most prominent part of the abscess, and to 
avoid the entrance of air into the pleural cavity when this is opened, 
he makes the incision through the pleura in such a manner that 
two flaps are formed, one of the parietal and the other of the 
diaphragmatic pleura, uniting these flaps by suture before opening 
the abscess. 

All the methods that I have seen described seem to me to have 
this defect: that they are adapted to the cure of only large abscesses 
and those situated in the most accessible regions. What is most 
important is to be able to cure abscesses before they reach a great 
size. If one waits for them to grow large and to approach the 
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surface one will lose many cases by perforation of the pleura and 
lung or by exhaustion and generalized sepsis. 

The great majority of the cases seen are abscesses of the con- 
vexity of the right lobe, often situated very far from the ribs. If 
the abscess is situated near the edge of the liver, for example about 
the ninth interspace between the anterior and posterior axillary 
lines, or about the eighth interspace in the nipple line, a free incision 
may be made between the ribs without fear that the contents of 
the abscess will contaminate the pleura or peritoneum, because 
when it is so situated the slight adhesions which always exist near 
the abscess are sufficient to prevent the retraction of the liver or 
of the lung. It is different when the situation of the abscess is 
higher, farther upward on the convexity of the liver. Here there 
is imminent danger of the liver retracting, drawing with it the 
adherent diaphragm, tearing apart the adhesions of the recently 
obliterated angle of the pleura, thus permitting the entrance of pus 
into the pleural cavity, causing pneumopyothorax, a very serious 
though not necessarily fatal accident. 

In the former case, where the abscess is situated near the border 
of the liver, I do not think the resection of a rib necessary. A 
simple deep incision in the costal interspace is sufficient. In the 
second case it is always proper to resect one or more ribs in order 
to reach the abscess, and to reinforce with sutures the adhesions 
of the pleural angle in order to allow the chest wall to retract in 
coincidence with the hepatic retraction. ‘The rib which should first 
be resected depends somewhat on circumstances. A rib should be 
selected beneath which the parietal and diaphragmatic pleura are 
certainly in contact. ‘To be sure of this it is well to commence far 
enough down, and if necessary one can work upward later. ‘The 
resection of the rib, generally the ninth or the eighth, is done in 
the vertical line of the abscess. ‘The resection should be done sub- 
periosteally and taking care not to open the pleura. Having removed 
the bone, two silk sutures are introduced in a transverse direction, 
through the periosteum near its upper border, taking care that the 
needle reaches the diaphragm, so that the sutures unite this to 
the thoracic wall. It is easy to tell by the sense of touch when the 
needle catches the diaphragm. These two sutures are usually 
enough. It is unnecessary to place others below, but if a third 
seems to be required it can be put on the same line as the first 
two. These sutures should have their ends left long to facilitate 
their removal. I much prefer silk sutures for this purpose, but no 
doubt catgut would answer the purpose. After tying the sutures 
an incision is made parallel with the ribs and the sutures, through 
the middle of the inner layer of periosteum, and immediately below 
the sutures. This incision will penetrate the diaphragm and liver 
and will reach the abscess unless this is situated higher on the 
hepatic convexity. In this case the incision is made only through 
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the diaphragm, and the abscess is sought for by passing the finger 
between the diaphragm and the liver. The site will be recognized 
by the adhesions which will be found between liver and diaphragm. 
Where these are firmest will be found the abscess. These adhe- 
sions are, I believe, always of sufficient density to prevent any 
peritoneal complications; abscesses so near the edge of the liver as 
to endanger the peritoneum may be isolated by gauze packs, but 
are best treated by the abdominal route. If the abscess is so far 
up on the convexity of the liver that the finger cannot reach it, 
another rib or two must be resected above, or as many as may be 
necessary. This will give ample room for the finger to reach the 
abscess without making another diaphragmatic incision. With the 
finger or knife the abscess is opened and drainage tubes introduced. 
It is my custom not to wash out the cavity for four or five days 
after the operation, to give time for firm adhesions to form between 
the liver and diaphragm, and then for irrigating I use a solution 
of permanganate of potassium of 1 : 2000. 

In conclusion it may be said that this method may be readily 
modified according to the circumstances of the case and the judge- 
ment of the operator. For example, if the abscess is large and very 
high, it will be better to choose for the first resection the highest 
rib of those over which there is absolute dulness on percussion, 
if in the interspace above there is intense sensitiveness. 


When very firm adhesions are found between liver and diaphragm 
it seems to me better not to separate them, but to search for the 
abscess by making with the finger a dissection of the capsule of the 
liver from the liver substance. In this case the pus will be ve 
near the surface of the liver, and probably the finger itself will 
soon open the cavity. When it is necessary to resect ribs, it seems 
to me better to use general anesthesia with ether or chloroform. 


REVIEWS. 


A PracticaL TREATISE ON MepicaL DraGnosis. For STuDENTS 
AND Puysicians. By Joun H. Musser, M.D., Professor of 
Clinical Medicine in the University of Pennsylvania, etc. Fifth 

- edition, revised and enlarged. Illustrated with 395 wood-cuts 
and 63 colored plates. Philadelphia and New York: Lea 
Brothers & Co., 1904. 


Tuar a fifth edition of Dr. Musser’s work on Diagnosis should 
be so soon called for is not only flattering to the book, but is as well 
a most encouraging sign of the state of mind of the medical public 
in this country. No better proof could be furnished of the steady 
rise in medical standards than such evidence of a widespread recog- 
nition of the need for aid to accurate and scientific diagnosis. 

In this edition there has been not only a revision but a very 
considerable rearrangement and rewriting of the subject-matter, 
and in spite of condensation in certain theoretical portions the 
volume has grown to the extent of some one hundred pages. The 
book is. most lavishly supplied with illustrations, among which 
are many really beautiful colored plates. ‘These cuts and plates 
have been selected with judgment, and have, for the most part, 
the not too common merit of actually illustrating the text. 

The book is divided into the two distinct parts of General and 
Special Diagnosis, the former occupying somewhat more than 
half of the twelve hundred pages. 

Under General Diagnosis are taken up in succession the subjects 
of Historical, Subjective, Objective, Physical, and Laboratory 
Diagnosis. ‘This portion of the work is truly admirable. There 
is presented here a vast amount of information of the highest value 
for diagnostic purposes, and the matter is well arranged, the de- 
scriptions are clear, and the illustrations effective. 

Of the second part of the book—Special Diagnosis—we can 
speak with quite the same enthusiasm. The separate diseases are 
here taken up in order, and their etiology, symptoms, complica- 
tions, and diagnosis described in a manner differing from that of 
the usual text-books on medicine in its comprehensiveness. 

We should have been glad to see the general description of many 
of the diseases presented in more condensed form, and greater 
space given to a discussion of the points of differential diagnosis. 


GRAFSTROM: A TEXT—BOOK OF MECHANOTHERAPY. 147 


The section on Nervous Diseases is the only chapter of Special 
Diagnosis which is in the least degree disappointing. It has not 
been given its proportionate share of space, and in it differential 
diagnosis is not considered at all. ‘The brief descriptions of the 
clinical features of each disease are satisfactory as far as they go, 
but even in such important diseases as tabes dorsalis, multiple 
neuritis, cerebral hemorrhage, epilepsy, etc., one seeks in vain for 
a mention of other affections which might be confused with the 
disease in point. 

Although the book may not perhaps maintain, in all its sub- 
divisions; the same high plane of excellence, it nevertheless, as a 
whole, merits its great popularity and its position as the standard 
work on medical diagnosis in English, and both Dr. Musser and 
the profession at large are to be congratulated upon the appearance 
of this new edition. L. A 


A TExtT-BooK OF MECHANOTHERAPY PREPARED FOR THE USE 
oF Mepicat SrupEents, TRAINED Nurses, AND MEDICAL 
Gymnasts. By Axet V. Grarstrom, B.Sc., M.D., late lieu- 
tenant in the Royal Swedish army; late House Physician, City 
Hospital, New York; Attending Physician to the Gustavus 
Adolphus Orphanage, Jamestown, N. Y. Second edition, re- 


vised and enlarged. Philadelphia, New York, and London: W. 
B. Saunders & Co., 1904. 


THE second edition of this book contains some additions and 
revisions. ‘T'wo new chapters are added—on the massage of eye, 
ear, nose, and throat, and on pelvic massage. 

The presentation of this subject by a man of recognized medical 
position undoubtedly does much toward lifting a really useful 
system out of the quagmire of quackery into which it has to a great 
extent fallen in this country. ‘The name, mechanotherapy itself, 
is, to.say the least, a poor title, and adds to the general air of mysti- 
cism so necessary to the successful quack. 

The author describes at length general and special massage and 
medical gymnastics, aiding the text with illustrations of the most 
important postures and movements. 

Then follows several chapters on the application of the treat- 
ment to special diseases. While undoubtedly general massage and 
medical gymnastics are beneficial in both health and disease, yet the 
optimism of the writer has led him to make certain statements that 
are scarcely capable of proof. ‘To quote an instance: in speaking of 
massage and gymnastics in labor the author gives an example of 
a woman who in a former labor had difficulties owing to the large 
size of the child and the loss of flesh and strength in the mother. 
He then goes on to say that with the knowledge of the former diffi- 
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culties mechanotherapy may be so applied during a subsequent 
pregnancy that the “development of the foetus will be retarded, 
and after a normal and comparatively easy labor a normal-sized 
child will be born.” While this result might be the aim of the 
treatment, the proof of the effect is most difficult. Without being 
guilty of too great a reductio ad absurdum, we might demand of 
a mechanotherapist the exercise of his skill in the production of 
blue or more probably of black eyes in the coming baby. 

In regard to uterine massage, with many others, we feel that the 
less said or done the better. On the whole the book should prove 
useful to those for whom it was written, students, nurses, and 
medical gymnasts. J. N. H. 


PracticaL MeEpIcA FoR NURSES, WITH AN APPENDIX 
CONTAINING PoIsOoNS AND THEIR ANTIDOTES, WITH POISON 
EMERGENCIES, MINERAL WATERS, WEIGHTS AND MEASURES, 
Doser List, AND A GLOSSARY OF THE TERMS USED IN MATERIA 
Mepica AND THERAPEUTICS. By Emity A. M. Stoney. Second 
edition, thoroughly revised. Philadelphia, New York, and Lon- 
don: W. B. Saunders & Co., 1904. 


Tuts volume is written with the idea of being an adjunct to 
Practical Points in Nursing, by the same author. 

The description of the drugs is confined to their source, their 
action and uses, dosage and symptoms, and treatment of poisoning, 
and the drugs themselves are arranged in alphabetical order. A 
final chapter on Poison Emergencies, Mineral Waters, Weights and 
Measures, Dose List, and Glossary bring the book to a conclusion. 
As a book of reference for nurses it should meet the demand, as it 
has the virtue of omitting the unnecessary. J. N. H. 


A REFERENCE HANDBOOK OF THE MEpiIcAL ScieNcEs EMBRAC- 
ING THE ENTIRE RANGE OF SCIENTIFIC AND PracticaL MEpI- 
CINE AND ALLIED SCIENCE. By various writers. A new edition, 
completely revised and rewritten. Edited by AtBert H. Buck, 
M.D., New York City. Volume VIII. Illustrated by chromo- 
lithographs and 435 half-tone and wood engravings. New York: 
William Wood & Co. 


Tuis last volume of the new edition of the Reference Handbook 
brings this encyclopedic work to a worthy close. ‘The articles 
which it contains are of the same high standard that has charac- 
terized those in previous volumes, and the same amount of editorial 


FRIEDBERGER AND FROHNER’S VETERINARY PATHOLOGY. 149 


care is manifest throughout. In an appendix there is introduced 
a large amount of valuable addenda to articles which have appeared 
in the previous volumes. There is also a most excellent index to 
the entire set. We know of no one work in American medicine 
which is more worthy of a place. in every physician’s library than 
this; it constitutes a complete encyclopedia of medicine and the 
allied sciences, and the information which it contains may be 
confidently relied on as thoroughly accurate. F. R. P. 


FRIEDBERGER AND FROHNER’S VETERINARY PaTHOLoGy. (Author- 
ized translation.) ‘Translated and edited by W. H. Hayes, 
F.R.C.V.S., with notes on Bacteriology by Dr. C. Newman, 
D.P.H. Volume I. London: Hurst & Blackett, Ltd. Chicago: 
W. T. Keener & Co., 1904. 


Nor only is the Lehrbuch der speciellen Pathologie und Therapie 
der Hausthiere, of which this book is a translation, one of the highest 
authorities on veterinary medicine in Germany, hut the French 
translation has been widely adopted in France. This authorized 
English translation cannot fail to be of great value to the veterinarian, 
and should, moreover, attract the interest of the physician. The 
first volume deals particularly with the infectious diseases of domes- 
tic animals, a subject which is rapidly becoming of practical impor- 
tance to the clinician, and has always been of great interest to scien- 
tific medicine. 

Practically all of the contagious and infectious diseases of the 
domestic animals are considered at some length, and to the more 
important, such as anthrax, tuberculosis, etc., several pages are 
devoted. Each disease is considered in all its phases, and the para- 
graphing is excellently arranged. In the second chapter one finds 
descriptions of the miscellaneous infectious diseases, while the third 
chapter takes up the chronic constitutional diseases. The fourth 
chapter forms an addenda to the infectious diseases inserted by the 
translator. Here surra, tsetse-fly disease, South African horse-sick- 
ness, diseases conveyed by ticks and other conditions are discussed, 
but owing to the unsettled state of our knowledge of some of these 
affections and the rapid progress which is daily being made con- 
cerning their etiology and classification, this chapter will doubtless 
need revision. The notes on bacteriology, written by Dr. Newman, © 
fall very short of the rest of the volume, both in completeness and in 
scientific exactness. 

In fact, the value of the book rests essentially upon the broad and 
scientific treatment of the subject. ‘The binding is poor, unattrac- 
tive, and does not prepare one for the excellence of the text, which 
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however, is well printed. Where it was thought necessary to bring 
a subject up to date, the translator has added notes throughout the 
volume. Wes, 


OrGANIC AND Cuemistry. THE Mepicau EprroMe 
Series. By Atextus McGuannan, M.D., Associate Professor 
of Physiologic Chemistry, College of Physicians and Surgeons, 
Baltimore, Md. Philadelphia and New York: Lea Brothers 
& Co., 1903. 


Tuts small manual in less than 250 pages covers in a very com- 
plete manner the essentials of organic and physiologic chemistry. 
Numerous diagrammatic formule of structure and reaction occur 
throughout the book and aid graphically in the explanations and 
the discussion of the various vital processes and of metabolism is 
presented in a thoroughly comprehensible manner. 

A table of food composition and fuel values of a number of com- 
mon food articles is submitted in the appendix. The book fur- 
nishes a very accurate summary of the latest knowledge in a rapidly 
advancing science compiled in such a manner as to render it espe- 


cially adapted for use by the student. F. F. 


PATHOLOGICAL TECHNIQUE. A Practical Manual for Workers in 
Pathological Histology and Bacteriology, including Directions 
for the Performance of Autopsies and for Clinical Diagnosis. 
By Frank Burr Mattory, A.M., M.D., Associate Professor of 
Pathology, Harvard Medical School; First Assistant Visiting 
Pathologist to Boston City Hospital; Pathologist to the Children’s 
Hospital, and James Homer Wricut, A.M., M.D., Director of 
the Clinico-Pathological Laboratory of the Massachusetts Gen- 
eral Hospital; Instructor in Pathology, Harvard University Med- 
ical School. Third edition, revised and enlarged, with 156 
illustrations. Philadelphia: W. B. Saunders & Co., 1904. 


Tue third edition of this book, like the former editions, is of 
undisputed value, while the work remains as always an authority 
on laboratory technique. The general convenient arrangement of 
the subject-matter which is so well known suffers no essential change. 
New material has been added, principally to Parts II. and III. 
Among the most notable additions in Part II. are: Hill’s hanging- 
drop method; Harris’ celloidin sac method; methods for isolation 
of typhoid bacilli from feces, and sections on the bacilli of dysen- 
tery and of chancroid, containing certain improvements in the 


WRIGHT: ANTITYPHOID INOCULATION. 151 


methods of their isolation. Many very important additions have 
been made to Part III. Among these are: Improved methods for 
embedding and manipulating frozen sections, by Wright, most useful 
contributions which have not been published before; the latest 
staining methods of Weigert, Wright’s blood stain, already familiar 
to many; the technique of cytodiagnosis and inoscopy, methods 
which have recently become of much practical value in the examina- 
tion of serous fluids; Mallory’s stain for fibroglia fibrils, besides 
many other staining methods which have recently been devised. 
The book is so well known and has been so widely used that to 
praise it would be superfluous. In the laboratory it has become a 
necessity. W. 1. 


A SHort TREATISE ON ANTITYPHOID INOCULATION, CONTAINING 
AN EXPOSITION OF THE PRINCIPLES OF THE METHOD AND A SUM- 
MARY OF THE RESULTS ACHIEVED BY ITS APPLICATION. By A. 
E. Wricut, M.D., University of Dublin, late Professor of Path- 
ology, Army Medical School, Netley; Pathologist to St. Mary’s 
Hospital, Paddington, W. Westminster: W. Archibald Constable 
& Co., 1904. W. 'T. Keener & Co., American agents. 


For the last few years Dr. Wright’s name has been so closely 
associated with the subject of antityphoid inoculation, and his 
experimental work has led to such interesting and important results 
in this field, that a résumé of the methods and outcome of his inves- 
tigations embodied in this small book cannot fail to be of value. 
The book is based on three papers dealing with antityphoid inocu- 
lation contributed to the Practitioner, and reprinted here with 
amplifications. The preliminary chapters give a brief exposition of 
the scientific principles involved in antityphoid inoculation, in 
which it is shown that inoculation of cultures of typhoid bacilli which 
have been sterilized by exposure 'to a temperature of 60° induces in 
the organism an elaboration of certain protective substances. ‘These 
the author designates as agglutinating antitropines, bacterial anti- 
tropines, bacteriolytic antitropines, antitoxic antitropines, and 
opsonic antitropines. The author’s method does not consist in the 
use of an antityphoid serum, but in actual vaccination by the inocu- 
lation into the individual of sterilized cultures of typhoid bacilli. 
The injections are followed by a definite local and constitutiqnal 
reaction. At the site of inoculation there is pain and slight swelling, 
while for several hours, and when large doses of the vaccine are 
used, for a few days afterward, the individual may suffer from general 
‘malaise, headache, and slight fever. ‘The inoculations have never 
been attended with serious accident. Finally, in the fourth chapter 
there follows the statistical records compiled from about 100,000 
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inoculations of British soldiers in South Africa and India. These 
records are reviewed in a perfectly impartial and indeed critical 
manner. As they stand they show a mortality from typhoid fever 
of 8 per cent. among 1758 inoculated patients, and a mortality of 
16.6 per cent. among 10,980 uninoculated persons. An appendix 
furnishes a detailed description of the procedures employed for pre- 
paring and standardizing antityphoid vaccine, while a second appen- 
dix gives a list of the author’s papers dealing with inmunization and 
kindred subjects. ‘The book is interesting, well printed, and well 
bound. 


STRABISMUS; OR SQuint, LATENT AND FixEep. A SUPPLEMENT 
TO THE Errors oF RerractTion. By Francis M.D., 
Professor of Diseases of the Eye, New York Post-Graduate 
School and Hospital; Consulting Ophthalmologist, Thrall Hos- 
pital, ete. New York and London: G. P. Putnam’s Sons, ‘The 
Knickerbocker Press, 1904. 


Tuis is a very difficult book to read. ‘The style is diffuse, obscure, 

and rambling; so much so that only the reader well acquainted with 
the subject-matter with which the work deals can, in a measure, 
comprehend what the author means by supplementing its defi- 
ciencies from his own knowledge, and even there are puunges the 
meaning of which will baffle him to decipher. 
- The writer insists that there is a single underlying cause of 
heterophoria and heterotropia. He rejects the classical explanation 
of the dependence of the deviation upon the refraction given by 
Donders, as well as the views of many other writers upon the sub- 
ject, such as the innervation hypothesis, and strongly urges that 
“the essential cause of all squint is a weakness of some one or 
more muscles of the eyeball.” Iie argues that the recti alone are 
concerned in moving the eyes in different directions in the field 
of fixation, and limits the function of the obliques to maintaining 
the parallelism of the vertical planes of the eyes. 

In the diagnosis of heterophoria the author lays stress upon 
the relative power of fusion of the different muscles as measured 
by prisms. If this agrees with the standard, for example, the 
adducting power being three times that of the abducting, the eyes 
will be free from muscular deficiency. He regards this test as of 
greater value than those in which binocular vision is first abolished, 
such as the diplopia test and the Maddox rod, arguing that the 
former conforms to a normal condition, while the latter substitutes 
an artificial one. 


As regards the treatment of the various forms of heterophoria, 
while recommending that a trial be first made of the usual and less 
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radical measures, correction of any existing ametropia, prism exer- 
cises, general hygiene, etc., the writer is strongly disposed toward 
operative procedures, particularly that of shortening a weak muscle 
by a “tuck” with catgut suture, for which operation he claims 
excellent results. 

The author makes an interesting distinction in the amblyopias 
of squint—congenital amblyopia and amblyopia exanopsia. In 
the former—vision less than ;4°;—improvement will be found impos- 
sible; operative measures are useful only from a cosmetic point of 
view. The latter, amblyopia exanopsia, are capable of great improve- 
ment, and even of restoration of binocular vision. 

Upon the whole, this book strikes us as an honest expression of 
a conscientious worker’s individual views based upon personal 
experience. The author throws out a number of interesting and 
suggestive hints. We hope for the sake of its merits that the writer 
will devote more care to the style in subsequent editions. 

& & 


A Text-Book oF DISEASES OF THE NosE AND THrRoatT. By D. 
BrapEN Kyte, M.D. Third edition, revised and enlarged. 
Philadelphia, New York, and London: W. B. Saunders & Co., 


1904. 


THE present edition of this excellent text-book contains some 
noteworthy new material. It is rare to find a text-book elaborating 
some really new views based on its author’s original investigations. 
Dr. Kyle has worked up a new and most plausible and ingenious 
theory to account for that mysterious entity which is generally 
known under the name of hay fever. It is based on sialosemeiology 
or the study of the saliva. By a long course of laboratory work 
and clinical study he has come to the conclusion that in many cases 
the symptoms which are present in hay fever are the result of 
alterations in the character of the secretion of the mucous secreting 
glands. This alteration is manifest clinically in a change of the 
reaction of the secretion; thus when the saliva is in a condition of 
hyperacidity we find sulphocyanide present in excess. When the 
saliva is hyperacid, ammonia salts are in excess. In a number of 
instances in which Dr. Kyle has given substances to alter the reac- 
tion of the secretion there has been a marked alleviation of the 
symptoms. As the author distinctly states, it will require the study 
of many more cases and much laboratory investigation before this 
theory can be absolutely proven; nevertheless, he has done suffi- 
cient work to make it very essential that further research should be 
carried out along his lines. 

There is a very full and fair account of the use of paraffin injec- 
tions for the correction of nasal deformities, 
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The previous editions have met with such a deservedly cordial 
reception that there is no doubt that the present edition with enlarge- 
ment will be received with even more favor than its predecessors. 

F. R. P. 


THe Practica, MEpIcINE SERIES OF YEAR Booxs. Under the 
general editorial charge of Gustavus P. Heap, M.D., Professor 
of Laryngology and Rhinology, Chicago Post-Graduate Medical 
School. Volume X. Skin and Venereal Diseases, Nervous and 
Mental Diseases. Edited by W. L. Baum, M.D., and Hue T. 
Patrick, M.D. Chicago: The Year Book Publishers. 


Tuis volume gives to the reader a good idea of the general progress 
of medicine during the current year in the fields of dermatology and 
venereal and nervous diseases. It consists of a carefully selected 
résumé of the latest literature on these subjects. 

Included in the section on skin diseases is a short but interesting 
chapter on Actinotherapy and Radiotherapy. ‘The chapter on 
Syphilis is devoted to a great extent to the consideration of the 
experimental attempts on the transmission of this disease to the 
lower animals. 

There is a good deal in the section on Nervous Diseases that will 
be of some value to the general practitioner, especially that part 
devoted to the Symptomatology. 

The material is necessarily much condensed, but there has been 
no sacrifice of clearness to brevity. The volume contains a number 
of illustrations. A. N. 


Tue PracticaL MEDICINE SERIES OF YEAR Books. GYNECOLOGY. 
By E. C. Duprey, A.M., M.D., and Wituiam Heaty, A.B., 
M.D. Chicago: The Year Book Publishers, 1904. 


WE feel sure that the profession at large will give a most favorable 
verdict after reading this little book. ‘To those who are acquainted 
with the volumes of former years it is unnecessary to say more than 
that the present book is fully up to the average of its predecessors. 
The illustrations of the original articles are introduced in several 
of the abstracts and greatly enhance the value of the work. 

‘We 
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Some Observations on the Etiology, Morbid Anatomy, and Asso- 
ciated. Pathology of Bronchiectasis——D. Barry Kine (Scottish Med- 
ical and Surgical Journal, June, 1904, p. 481) reports that 72 cases 
of bronchiectasis occurred at the Brompton Hospital for Diseases of 
the Chest out of a total of 3227 autopsies on patients dying of pulmonary 
diseases. This made 2.2 per cent. of the total autopsies, and corre- 
sponded closely with the statistics of Biermer, who records 2 per cent. 
Willigk found 8 per cent. out of 4517 autopsies. 

Cases not associated with tuberculosis are spoken of as ‘‘pure bron- 
chiectasis;” those associated with tuberculosis as “‘tubercular bronchi- 
ectasis,” and those resulting from effects of aortic aneurism, mediastinal 
tumor, foreign bodies and syphilitic strictures, as “traumatic bronchi- 
ectasis.” The disease originates in early and middle adult life. Data 
as to age were obtainable in 64 cases. Of these, 53.1 per cent. died 
between the ages of twenty and forty years. A fatal termination usually 
occurs earlier in the tubercular than in the pure bronchiectasis cases. 
King was able to determine the type of the affection in seventy instances. 
There were 36 pure, 9 traumatic, and 25 tubercular cases. ‘The disease 

redominates in males, 77 per cent. being males and 23 per cent. females 
in his series. There were no females among the traumatic cases. There 
was a tuberculous family history in 41 per cent. of the tubercular and 
in 14 per cent. of the pure and traumatic cases. The mode of onset was 
determined in 64 cases. In 75 per cent. it followed a chronic ‘bron- 
chitis; in 11 per cent. a lobar pneumonia; in 11 per cent. a pleurisy, 
and in 3 per cent. a pleuropneumonia. 

Whooping-cough and influenza were the most frequently associated 
diseases, and the author emphasizes the importance of the latter as an 
etiological factor. 

In 69 of the cases analyzed the bronchiectasis was bilateral in 62.3 
per cent., and unilateral in 37.7 per cent. In the unilateral cases the 
right lung was more often affected than the left. 
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Of associated lesions pericardial adhesions were the 
most frequent. ‘They occurred in 18 per cent. of the cases. Pericar- 


ditis with effusion occurred in 5 per cent. of 70 cases, all in the pure 
bronchiectasis type. Cerebral abscess was present in 8 of the 72 cases, 
orin 11.1 percent. Hypertrophic pulmonary osteoarthropathy occurred 
in several instances, the exact number not being stated. 


Perforating Ulcer in General Paresis——E. MARANDON DE MoNTYEL 
(Revue de médecine, June 10, 1904, p. 497) reports the clinical records 
of 15 cases of perforating ulcer occurring in patients suffering from 
general paresis. He had recorded 5 other cases in 1882, and at that 
time expressed the opinion that the complication occurred more fre- 
quently than is generally supposed. His interne, M. Barthelemy, had 
— ed 4 additional cases in his doctor’s thesis, so that the writer 

as altogether observed 24 cases of general paresis with perforating 
ulcer. The 15 cases of perforating ulcer here recorded were out of a 
total of 500 cases of general paresis. The complication, therefore, 
occurred in 3 per cent. of the cases. * In 14 of the cases the perforating 
ulcer occurred on the feet, and in 1 case the upper lip was involved. 

The complication may occur during any stage of the disease. An 
important fact brought out is that it may antedate the onset of the 
general paresis symptoms. Montyel considers that alcohol is an im- 
portant etiological factor. Of the 24 cases he has observed, a history 
of its excessive use was obtained in 22. Perforating ulcer is more likely 
to occur early than late in the disease, and the writer thinks that the 
tendency of the paretic in the early stages to be constantly on his feet 
and to walk about more than usual is responsible for this fact. He has 
noted that the development of an ulcer may cause an amelioration in 
the patient’s general symptoms. On the other hand, a cure of the ulcer 
has been observed to aggravate them and apparently to even hasten 


death. 


Multiple Sclerosis : Its Occurrence and Etiology. —JELLIFFE (Journal 
of Nervous and Mental Disease, July, 1904, p. 446) has analyzed the 
cases of multiple sclerosis admitted to the Vanderbilt clinic under 
Dr. M. Allen Starr since its opening in May, 1888, up to January 
1, 1904. ‘There were in all 109 cases, or 0.0034 per cent. of the total 
neurological cases, or about 1 in 300. By comparison with English 
and German statistics he shows that the disease is more common in 
those countries than in the United States. 

There were 68 males and 41 females. The statistics of other observers 
also show males to be a little more frequently affected than females. 
The largest number of cases—27—occurred between the ages of thirty 
and forty years. The youngest patient was four years old, and there 
were’9 patients under ten years of age. The oldest patient was sixty- 
eight years old. The character of the patients’ occupations apparently 
bore no relation to the development of the disease. Hereditary influ- 
ences did not appear to play an important part. Although the writer’s 
cases do not forcibly support this point, yet he is inclined to agree with 
Le Brun and Hoffman that the aie is in many cases due in part 
to a previous infectious disease. Among the infections, however, syph- 
ilis does not appear to be a potent factor. There was a hstory of trauma 
in 13 of Jelliffe’s cases. It was present in 10 per cent. of Hoffman’s 
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cases. It cannot be said that the organic and inorganic poisons are very 
important as etiological factors. According to Oppenheim, lead may 
be the cause in some cases. The influence of alcohol is believed to be 
of minor importance. 


Isolated Tuberculous Pericarditis—G. Scacuiiost (Deutsche med. 
Woch., 1904, xxx., 873) reports the case of a woman, aged sixty years, 
who died of pyelonephritis. At the autopsy, as an accidental finding, 
there was a well-marked tuberculous pericarditis, the only tuberculous 
lesion that could be found in the body. All of the organs were carefully 
examined, the pulmonary apices and the bronchial, tracheal, and cervical 
lymph glands especially. Neither macroscopically nor microscopically 
ples any tubercles be found. Scagliosi was able to collect only seven 
similar cases from the literature. Involvement 4s common in miliary 
tuberculosis; it is rarely transferred directly from the lungs or pleura. 
The most frequent source of infection—indeed, the source in nearly 
all cases—is tuberculous mediastinal glands. 


Pseudoascites as the Result of Chronic Enteritis —L. Tosier (Deut. 
Archiv fj. klin. Med., 1904, Ixxx., 288) reports a very interestin group 
of cases showing clinically the classical signs of free fluid in the peri- 
toneal cavity, while at operation or autopsy a perfectly normal perito- 
neum was found with no sign of the anticipated exudate. The cases 
suggested very strongly tuberculous peritonitis, especially those in 
which there was a tuberculous lesion elsewhere. This, indeed, is the 
diagnosis with which most of them were transferred to the surgeons. 
On the basis of these observations Tobler draws a clinical picture 


which may serve to put one on his guard in dealing with similar cases. 
All of the instances occurred in children, the youngest two and one- 
half "pam the oldest nine years, the average age six years. In all there 


is a history of continuous or recurring diarrhoea for months or years, 
followed by a gradual enlargement of the abdomen. In some the origin 
of the trouble could be traced to injudicious feeding, while nearly all 
had been neglected or improperly treated. The general condition had 
suffered severely, most of the patients being weak, sickly children, 
poorly saneaiahind, and often extremely emaciated. Some showed definite 
rachitic deformities, others tuberculous bone lesions or masses of 
enlarged glands. There are no subjective symptoms other than occa- 
eal complaints of abdominal pain. The prominent uniformly 
swollen pr seer stands out in marked contrast with the emaciated 
chest and extremities, and on palpation feels firm, elastic, and resist- 
ant. This picture is, however, not constant, as the abdomen may be 
only moderately enlarged, feel soft and flabby, falling from side to side 
with change mf osture, while the intestinal coils are visible. These 
differences are observed not only in separate cases, but in a single case 
the conditions may change with surprising rapidity. In all of these 
cases a definite undulation could be felt, and in many there was distinct 
shifting duiness. ‘The areas of percussion dulness vary within wide 
limits in different cases and in the same case from day to day. The 

may be those commionly found in ascites or more irregular in disposi- 
tion. The most important differential diagnostic points from tuber- 
culous peritonitis are the absence of fever and of all but very mild 
abdominal pain, the rapid change in the condition of the patient, the 
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history of long-continued diarrhoea, and the frequent irregularities in 
the areas of dulness, the pattern changing from day to day. None of 
these points are, however, distinctive, anu une can judge how uncertain 
the diagnosis may be. 

The essential symptoms in these cases is the swollen abdomen, giving 
the definite sensation of a fluid wave. Tobler refers this condition to 
the fluid contents of the intestines, and from the position of the dulness 
concludes that the coils of the ileum are especially affected, the colon 
perhaps assisting to give the flank dulness, while atony of the intestinal 
wall and a lax mesentery allowing the coils to fall from side to side are 
probably important factors. 


The Occurrence of Pentosuria as a Family Anomaly.—M. Brau (Berl. 
med. Wochenschrijt, 1904, xli., 552) reports the very interesting and im- 
rtant observation of the occurrence of pentosuria in two sisters and a 
rother. He also had the opportunity of examining the urine of the 
father, two other brothers the a daughter of each of ‘the affected sisters, 
in all of whom pentose was absent. ‘The symptoms in these cases were 
purely neurotic. They had all been told they had sugar in their urine, 
and the brother particularly w-~ ch depressed by the knowledge of 
this family disposition to diabe These cases are of importance from 
two sisbdipalate. They emphasize the tendency of the condition to 
occur in families, Blumenthal having previously reported two cases 
in one family, and they again direct attention to the ease with which 
the benign pentosuria “: confused with the more serious glycosuria, 
ntose and glucose both readily reducing Fehling’s solution. Bial 
as devised a very simple test to differentiate the two, the method of 


procedure having been previously deseribed in the Deutsche med Woch., 
1903, No. 27. ‘The required solution consists of 30 per cent. hydro- 
chloric acid, 500 c.c.; orcin, 1 gram; liquor ferri chloridi, 25 drops. 


A portion of this is heated to boiling, the test-tube then withdrawn 
from the flame, and a few drops of urine added. In the presence of 
pentose a beautiful green color is produced. 


Hysterical Tleus.—Epwarp Scuwartz (St. Petersburger med. Woch., 
1904, xxix., No. 21, 225) reports an interesting case of hysterical ileus 
in a girl, aged twenty-one years. Her mother had died six years before 
of volvulus, and a sister four months before of the same condition. The 
patient, who had nursed her sister and was present during the attacks 
of fecal vomiting, was taken ill with the same symptoms that charac- 
terized the onset of the sister’s illness. On admission to the hospital 
she complained of nausea and pain in the abdomen; a distinct mass 
was felt in the left inguinal region. The nausea was followed by vom- 
iting, the pain became very severe, and the abdomen was distended. 
Operation revealed a perfectly normal condition of the intestine. The 
mass, which was Ais ws sami was easily dislodged by manipulation. 
After a brief period of improvement the symptoms recurred. There 
was absolute constipation for twenty-two days, during which period 
there was frequent fecal vomiting, and no food could be retained. The 
fecal vomiting usually followed enemata, which were always ineffectual. 
For five weeks longer there was no improvement, while the patient 
became very emaciated. Pain in the abdomen, constipation, and 
attacks of fecal vomiting persisted. During the. whole period exami- 
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nation was negative a for slight distention of the abdomen and a 
little tenderness. After ha~ jg been in the hospital three months re- 
covery began, and progressed rapidly, with isolation and suggestion. 
She was throughout exceedingly neurotic, and on several occasions 
was thrown into violent hysterical crises by intimations that her disease 
was simulated. 

While such instances are unusual they are not extremely rare. Breg- 
mann, in 1901, was able to collect from 15 to 20 cases from the litera- 
ture. They occur in young men and women usually with typical hys- 
terical stigmata, and simulate chronic peritonitis, appendicitis, and 
intestinal obstruction. Fecal vomiting has occurred in such cases at 
intervals over a period of six years. One of Sanders’ patients was oper- 
ated upon twice, the other four times, and Treve’s patient three times. 
The probable explanation of these cases is the occurrence of antiperis- 
taltic movement of the bowel. Such a possibility is amply demon- 
strated by experiment. Kinstein resected a piece of intestine and 
reunited it in the opposite direction; Miihsam practically inverted the 
whole small intestine, and in both experiments the normal movements 
from stomach to rectum were immediately begun. In Treve’s case 
starch and bismuth were injected into t! a4 iad recovered in the 
vomitus. 
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A Note on the Treatment of Syphilis ——JonarHan HuvuTCHINSON 
(Practitioner, August, 1904) states that it is his belief that the profes- 
sion is now settling down into the conviction that crude mercury is the 
one specific for syphilis, and that there is no more effectual way of 
using it than by ru — it into the skin. Those who prefer adminis- 
tration by the mouth, of whom the author is one,.do not do so in the 
belief that it is more effectual but simply because it is more convenient. 
The modern use of mercury against syphilis has been embarrassed by 
knowledge which our forefathers did not possess. For them all sores 
on the genitals resulting from impure intercourse were specific, and for 
all mercury pushed to the point of ptyalism was prescribed without 
compunction. Thus it is not impoobal le that the entire suppression 
of the disease in its very beginning was often accomplished. Recent 
experience has conclusively shown that by beginning niercury before 
the development of secondary symptoms that stage may be entirely 
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prevented, and the patient may never know more of the malady than 
the primary sore. The earlier the remedy is commenced the more 
effective it appears to be in attaining this object. It should be remem- 
bered, however, that in no case should specific treatment be begun 
until the diagnosis is absolutely established. Experience has shown 
that the anticipation of the secondary stage and the prevention of its 
development is of paramount importance in preventing symptoms 
of the tertiary class. The author states that space does not permit 
him to go fully into the question as to not only how early mercury 
should be commenced as “well as how long it should be continued, 
and. whether the treatment should be an interrupted or a continuous 
one. Briefly, in his own experience, excellent results have been obtained 
by the application of the following plan of treatment: A pill is pre- 
scribed containing one grain of gray powder and one of Dover’s powder, 
and this the patient is to take after meals, and only three times a day 
at first. If no diarrhoea follows after a few days the pill is to be given 
four, five, or six times a day. All soups, fruit, and green vegetables 
are peremptorily forbidden, and from-the first the patient is told that 
the treatment and the precautions must be continued without any 
intermission whatever for year at least. An alum mouth-wash is 
prescribed, with a view tegprevent ptyalism. The patient is allowed to 
continue his ordinary occupation, but is advised to spend as much time 
in be! as he can suitably manage. If there is debility a grain of quinine 
is added to the pill, and under this plan of treatment it is very rare to 
see any symptoms either on the throat or on the skin. In the author’s 
experience the iodide of mercury has proven much less manageable 
than when these two drugs are given separately, and, as a general rule, 
in his practice, the use of iodides is avoided in all the early stages. 
Their value in the treatment of tertiary gummata cannot be over- 
estimated. 


The Operative Treatment of Habitual Luxation of the Patella.— 
Kruatns (Centralblatt fiir Chir., 1904, No. 9) states that he has had 
good success with the following method: 

1. On the outer side of the patella is made a bow-shaped incision 
of the skin. The inner portion of the knee capsule should then be 
loosened, as should also the lateral skin edge, so that a free exposure 
of the joint can be made. 

2. An incision should be made longitudinally to the outer edge of 
the patella at a point a finger’s width from the upper half of the patella 
to the insertion of the ligament patella, this incision being through the 
true fibrous capsule as well as the synovial membrane. 

3. Longitudinally to the inner edge of the patella an incision is made 
from the point of junction of the ligament patella to a point in the vastus 
muscle, following as far as possible the direction of the fibres of this 
muscle, and then a second incision about two fingers’ breadth to the 
inner side should be made; by the dissection of these tissues from the 
synovial membrane a bridge-shaped rim of tissue is formed. 

4. The longitudinal loss of tissue which results from the further 
dissection of these incisions should be closed with strong catgut sutures. 

5. Then the bridge-shaped rim should be carried to the outer edge 
of the patella and passed into the space which is the result of the frac- 
ture, and the edges should then be closely approximated with catgut. 
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6. The operation is completed by closing the skin incisions after 
making provisions for drainage. The leg should be carefully splinted 
for from three to four weeks, after which massage is indicated. 
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Opotherapy in Cirrhosis of the Liver—Dr. M. Hirtz reports an 
instance of this disease which, on first observation, was suffering from 
abundant cedema and ascites; the liver was small, the spleen much 
enlarged, and the collateral circulation very marked. The patient was 
put upon milk diet and given about four ounces of fresh pork liver mixed 
with bouillon. Abdominal puncture resulted in the withdrawal of four 
quarts of fluid besides what oozed from the wound during several days 
following. The urine was rapidly increased to over 90 ounces a day; 
this is considered a valuable prognostic sign. Gradually the oedema 
and the collateral circulation disappeared, and there was no return 
of the ascites. Unfortunately, the results in all cases are not so favor- 
able as in this, nor are we able to distinguish beforehand the patients 
who are likely to improve under this treatment.—La presse médicale, 
1904, No. 52, p. 413. 


Dechloruration in the Treatment of Pleuritic Effusion.—Dnrs. 
CHAUFFARD and Bop, as a result of experiments in cases of pleurisy 
with effusion, have found that the chlorides administered during the 
period of resorption of the fluid are eliminated by the urine, while 
during the height of the effusion their administration causes it to increase 
in quantity, produces a nervous agitation, due, perhaps, to slight cere- 
brat cedema, and in large doses a condition of venous stasis, which in 
one patient resulted in a thrombosis of the veins of the leg, persisting 
three weeks, may result. Consequently, they ex wiped: with a 
mixed diet lacking in chlorides and with strict milk diet. The former 
was not well borne, but the latter, since it produces free diuresis and 
promotes the chloric crisis accompanying the natural cure of the dis- 
ease, was found to result most mii jest hes des hépitaux, 1904, 
No. 51, p. 497. 

Dechloruration in Dermatitis—M. P. Ravaut, on account of the 
excellent results attained in the oedema of nephritis by means of dechlor- 
uration, has applied the method in certain dermatoses characterized 
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by an interstitial exudation or by the formation of crusts. In a case of 
the artificial dermatitis in a laundress, which showed itself as eczematous 
lesions on forearms and thighs, accompanied by a serous infiltration 
of the cellular subcutaneous tissues the treatment was tried. The patient 
presented no symptom of renal insufficiency, and her eruption had re- 
sisted various forms of treatment. She was put upon a diet lacking 
chlorides. For two days no change except a lessening in the urinary 
chlorides was noticed. On the third day the itching diminished, and on 
the fifth disappeared, together with the oedema, although the skin re- 
mained red an thickened; ; gradually, however, these symptoms also dis- 
appeared. As a control experiment the patient was given ordinary diet, 
and the dermatitis reappeared in five days, disappearing again upon a 
resumption of the diet without chlorides.—azette des Léptions;, 1904, 
No. 48, p. 469. 


‘Intramuscular Injections of Antipyrin in Sciatica—Dr. ScHEUER 
has employed with success an injection of a solution of antipyrin in 
an equal quantity of distilled water. This is boiled for a moment and 
filtered through cotton. About 10 to 15 minims are injected into 
the region of the nerve trunk at each sitting, and the treatment must 
be continued at intervals of several days for a considerable time. The 
injection must be given deep into the muscular tissues, for simple sub- 
cutaneous injections may be followed by very painful and persistent 
reaction.—Journal de médecine de Paris, 1904. No. 24, p. 240. 

Dorr. SicisMonpo PascoLeETTE injects a 50 per cent. aqueous 
solution of this substance into the muscles along the course of the 
nerve, but especially at the site of the maximum pain. The amount 


employed is not stated. Rapidity of amelioration and — cures are 


claimed.—Gazetta degli Ospedah e delle Cliniche, 1904, No. 70, p. 745. 


Carbogaseous Baths in Arterial Hypotension and Hypertension.— 
M. pe LavssEepat, after numerous observations of patients with 
increased and decreased arterial tension and of the various methods 
of employing gaseous baths in these conditions, concludes that if the 
arteries are not sclerosed to the point of having lost their elasticity, if 
the heart muscle is sufficiently resistant, if the arterioles of the kidneys 
maintain a state of relative patency, and, lastly, if the vasomotor system 
reacts easily, it is always possible to bring about certain effects by the 
baths if established therapeutic indications are carried out. In hyper- 
tension the baths at first should be very gaseous and very short; the 
hypertension will be more influenced as the baths are gradually length- 
ened. The temperature is not of great consequence. In hypotension 
the baths should always be of skin temperature, without gas at the be- 

inning, but progressively made more gaseous. ‘The baths here should 

e of long duration. The action of the baths is always antitoxic and 
eliminant, since under their influence the excretion of urine is notably 
increased.—Bulletin de ? Académie de médecine, 1904, No. 25, p. 532. 


Hydrotherapy in Tuberculosis.—Dr. Kuru reports upon the 
results obtained from the hydrotherapeutic treatment of 1000 tuber- 
culous patients, As a general rule, for those with a febrile movement 
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cold wet packs for four hours were prescribed; following this procedure 
the pyrexia was relieved, the appetite increased, and sleep was induced. 
Each morning the skin of the whole body was‘rubbed with a moist 
towel. ‘These frictions improved the peripheral circulation and lessened 
the tendency to perspiration. The shower bath was found to be badly 
borne by nervous patients, and it is contraindicated in persistent 
fever, hemoptysis, and pleural pain. ‘Tuberculous patients derive 
reat benefit from cold applications by means of Leiter’s tubes or the 
ice-bag to the precordium. By this means tachycardia and dyspnoea 
are lessened. Gastric disturbances early in the disease may be com- 
bated by the application of heat, by means of Leiter’s coil, to the 
epigastrium. In cases of gastric atony the use of cold is to be pre- 
ferred; intestinal atony may be relieved by cold sitz-baths, lasting 
three to eight minutes.— Blatter fiir klinusche Hydrotherapie, 1904, 
o. 5, p. 93. 


Hydrotherapeusis in Neurasthenia—M. Brni-BarDE recommends 
that the treatment be begun with a spray-bath at from 92° to 99°. 
The spray should be applied for some time along the spinal axis from 
above downward, but care must be exercised to guard against sudden 
shock, and one should endeavor to dispose the patient toward sleep. 
The douche should last from four to eight minutes; if it lasts longer 
the patient is likely to become excited rather than soothed. The back 
is first sprayed, then the anterior surface, and finally the limbs. Two 
baths a day should be given until the nervous agitation has ceased; 
this. may take a considerable period. ‘To stimulate the organism, 
the temperature of the water may be varied gradually during the 
progress of the procedure; any tendency toward untoward reaction 
may be relieved with hot water. If there is marked mental weakness 
the head should not be sprayed, and if the heart is affected only the 
lightest application of the stream over the chest is allowable. In 
patients with genito-urinary complications a hypogastric or perineal 
douche or sitz-bath in ing water may be employed. Cold water 
is to be reserved until all excitement has disappeared. The various 
neuralgias from which neurasthenics suffer may be relieved by vapor 
baths.—Journal des praticiens, 1904, No. 21, p. 323. 


Maretin as an Antipyretic.—J. BarsANsKy reports that this drug is 
a non-poisonous antifebrin. Chemically it is a methylated acetanilid. 
It is a white, shiny, tasteless, crystalline powder, difficultly soluble in 
water. Animal experimentation shows it to have no influence upon 
circulation or respiration. It is antipyretic in doses of 1} grains, and 
doses of 15 grains cause no toxic symptoms. In human beings it does 
not affect either the respiration, digestion, urinary system, or the con- 
dition of the blood. Its excretion by the urine begins in a half hour 
after its administration, and its antipyretic effect in three-quarters of 
an hour. At first the temperature falls slowly, but later more —— 
the effect lasting from fifteen to twenty-four hours. The drug is in 
cated in the fever of phthisis, typhoid fever, malaria, sepsis, influenza, 
etc. In phthisis the | seers ose of 3 grains may be increased later 
to 7. From observations of 10 phthisis patients, it appears that maretin 
is an antipyretic of certain and lasting effect. It is best given in powders 
of 34 grains, morning and evening, washed down by a swallow of water. 
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The only bad effects noticed were in 1 patient, who suffered from 
transitory symptoms of collapse. There is no cumulative effect. The 
fall in temperature in the phthisis patients was often accompanied by 
sweating, consequently an examination into the effect of agaricin sim- 
ultaneously given with the maretin is suggested by the writer.—Berliner 
klinische Wochenschrijt, 1904, No. 23, p. 607. 


Massive Mercurialization in Tabes—M. Vaupy considers that 
injections of the soluble salts are preferable to inunctions or to injec- 
tions of ,the insoluble salts. He advocates a solution of the benzoate 
of mercury, which is less toxic and better borne than the biniodide. 
Of this he gives intramuscular injections, commencing with 3, grain, 
increasing the dose daily by half that quantity until symptoms of 
— appear. Having ascertained the quantity which can be 

orne, the patient is given this dose indefinitely. Of 4 cases treated, 1 
received 500 injections in less than three years, the other 3 about 300. 
Three of these were admittedly syphilitic, the fourth denied infection. 
All were in the stage of inco-ordination; their symptoms became ameli- 
orated, and some of them disappeared altogether. The treatment, 
necessitates great patience on the part of bot a and patient 
and should be continued for several years.—Le Marseille médical, 1904, 
No. 7, p. 193. 


Collargol in Diphtheria.—MM. Guinon and NeETTER base their 
report upon collargol in diphtheria upon a large number of cases 
treated during 1903 with both inunctions and intravenous injections 


of the substance. Every patient when first seen received an inunction, 
and in the severe cases were given intravenous infusions as well. The 
treatment was followed in most cases, both of toxic and hypertoxic 
diphtheria, by recovery. Statistics given by the authors show a notice- 
able decrease in the mortality over years in which the same treatment, 
barring the collargol, was used.—Le progrés médical, 1904, No. 33, 
p- 105. 

The Therapeutic Action of Radium.—MM. Raymonp and ZIMMERN 
have investigated the analgesic action of this substance in affections 
of the nervous system. In tabes particularly was the influence of the 
radium noticeable. A series of patients affected with lightning pains, 
gastric crises, etc., received quick relief after the application of the 
rays.—Revue de thérapeutique, 1904, No. 16, p. 565. 


Stypticin.—Dr. M. Freunp reports on stypticin as being useful in 
the hemorrhages of the menopause; in the hemorrhages due to lack 
of involution after abortion or labor; in secondary hemorrhages result- 
ing from diseased adnexa without disease of the uterus itself; in the 
congestive hemorrhages of young girls without pathological lesion; in 
myomata; in the hemorrhages of pregnancy. The drug is also of value 
in hemoptysis and in bleedin from the rectum and bladder. It may 
be given in doses of 14 grains, four or five times a day.— T herapeutische 
Monaishejte, 1904, No. 8, p. 413. 


Iodine in the Local Treatment of Uterine Conditions——Dr. L. 
AMMOND states that iodine locally applied to the uterus has the great 
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advantage over other antiseptics of non-toxicity. It is especially useful 
as an intrauterine injection in puerperal sepsis. The author suggests 
the following formula: iodine 3 parts; potassium iodide, 6 parts; 
distilled water, to 1000 parts.. When injections are not effectual, the 
author advocates curettage, after which the uterus is swabbed out 
with a bit of cotton, previously dipped in tincture of iodine.—Journal 
de médecine et de chirurgie pratiques, 1904, No. 16, p. 625. 


The Treatment of Infantile Eczema.—Dr. G. CLENET considers 
this a form of autointoxication due to disordered digestive action, and 
consequently the first indication is to attempt to regulate the gastro- 
intestinal tract. If the child is breast-fed, feedings should be at a 
definite time and for a definite period. Bottle-fed children should be 
given properly modified milk. Older children should be fed chiefly 
on milk, with a limited amount of eggs and vegetables. If any meat 
is given, white meat is to be preferred. No tea, coffee, or alcohol should 
be allowed. The bowels must be kept regular. Arthritic infants 
should be given alkalies; scrofulous ones cod-liver oil, iron, or calcium 
glycerophosphate. In the sluggish eczema of children over five years 
arsenic may be administered. In cases which resist dietetic and internal 
treatment local applications are necessary First the skin must be 
made as aseptic as possible by means of mild and non-irritating.anti- 
septics or preferably by boiled water. ‘The affected parts should be 
washed with cotton swabs—which must be thrown away after once 
being used—dipped in the solution. This is to be done several times 
a day and is to be followed by a dressing. If crusts are present they 
may be loosened by a poultice of potato starch, and later, if the area 
is not large, powders should be applied. On the scalp sterile oil con- 
taining a little salicylic acid is useful. Bathing is usually contra- 
indicated. Before using ointments, powders and solutions should be 
tried, and when these latter have initiated the treatment, ointment of 
salicylic acid, sulphur, tar, or oil of cade are indicated. In oily and 
impetigenous eczemas dressings of silver nitrate have a favorable action; 
later tar or salicylic acid should be used. Finally, in children who 
resist the above treatments, weak pastes of has 2 or chrysophanic 
acid may be tried.—Revue francaise de médecine et de chirurgie, 1904, 
No. 32, p. 765. 


Poisoning by Orthoform.—M. Barnet, before the Société de théra- 
peutique, confirms the fact that ointments and liniments made with 
this substance are especially dangerous. He reports the case of a 

atient affected with itching of the legs for whom a 10 per cent. ortho- 
Son and vaselin ointment was — A pruriginous eruption 
appeared upon every part of the leg which the ointment had touched. 
At the same time the hands were the seat of a vesicular eruption, 
especially marked upon the right forefinger, with which the application 
had been made. On this finger the eruption was an actual and ex- 
tremely painful zone. ‘This lasted more than eight days and was 
followed by desquamation. The cutaneous manifestations were 
accompanied by general malaise and digestive disturbance lasting 
three days. The patient had previously suffered a like accident due 
to the same cause. Wet dressings relieved the symptoms. The case 
goes to show that orthoform ointments should be used with great care. 
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The powder seems unlikely to cause trouble. The author suggests 
that anesthesine, which has like properties, be substituted for ortho- 
form in ointments.—Journal de médecine et de chirurgie, 1904, No. 
15, p. 589. 


The Treatment of Whooping-cough.—Dr. L. IrzKowrrTz uses in the 
treatment of pertussis vapor from the following mixture: naphtalin, 
180 parts; powdered poten sac 20 parts; essence of eucalyptus and tere- 
binthine, of each 3 parts. This preparation is mixed with boiling 
water, and the patient is so placed that he breathes its vapor for one 
hour a day. Of 15 early cases treated thus, a rapid diminution in the 
number and intensity of the attacks was noticed. Mild cases were cured 
in three to four weeks; severe ones in four to six weeks. Cases without 
complications received no other treatment, except proper diet and 
hygiene; no bad effects following the inhalations were noted.—Allge- 
meine Wiener medicinische Zeitung, 1904, No. 30, p. 337. 


Unguentum Crede in Ophthalmic Lesions—Dr. W. FErEILCHENFEL 
has treated about 200 cases of various kinds with, as a rule, very excel- 
lent results. It appears that the ointment is especially useful in infec- 
tious conditions in and about the eyes, and it is especially adaptable to 
the needs of the general practitioner. In severe cases it may be used 

ure, while in milder conditions it may be diluted 1 :2 or 1 :3 with vase- 
in. It is to be rubbed into the lining of the lids several times a day 
with a glass rod or smeared about the eye, as the case may be. The 
ointment should not be used in phlyctenular inflammations, nor in acute 
parenchymatous keratitis. Among the lesions successfully treated were 
phlegmons of the tear sac, gonorrhceal dacryocystitis, hordeolum, 
abscesses of the lids, purulent conjunctivitis, serous iritis, tracheoma 
(after expression of the cysts), and corneal ulcer.—Therapeutische 
Monatshejte, 1904, No. 9, p. 455. 
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Gonorrheal Salpingitis in Young Children—Two cases of this 
rather rare condition are reported in the British Journal of Children’s 
Diseases, October, 1904, one by Leonarp A. BIpwELL, the other by 
GEORGE CARPENTER. Bidwell’s case occurred in a girl of six years. 
With a purulent discharge from the vulva there was some superficial 
ulceration inside the vulva extending toward the meatus, pain after 
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micturition, and blood with the urine, but no enlargement of the 
inguinal glands. ° A few days later the child presented a painful 
swelling in the right foot, with redness and cedema over the flexor tendon 
sheath and pain on movement. The temperature was 102°. Incision 
on the following day evacuated some clear fluid from the tendon sheath. 
Examination at the same time showed pus issuing from the uterus. 
Gonococci were found in considerable numbers. About two weeks 
later, on account of the development of an abdominal swelling to the 
right of the median line in the hypogastric region, with evidences of a 
localized peritonitis, coeliotomy was made, and both tubes were found 
to be full of pus. They were removed, after ligature, close to the uterus, 
but the ovaries were left. The patient was rather ill for the first few 
days, but finally made an uneventful recovery and went home. The 
discharge, however, did not completely cease, and gonococci were still 
present. The child was readmitted and dilatation and curettement were 
done, with prompt recovery. Referring to the rarity of gonorrhceal 
salpingitis at such an early age, the author believes that its course is 
more acute than in adults. It is interesting to note that the discharge 
did not cease after salpingectomy, but persisted until the uterus had 
been curetted. Bidwell suggests that in cases of gonorrhoea in which 
the uterus has become infected, dilatation and curettement should be 
done, in order to prevent, if possible, further extension to the tubes. 
CARPENTER’S patient was only three and one-half years old. She had 
had a vaginal discharge of six weeks’ duration, with pain in the lower part 
of the abdomen, ee frequent micturition. The pus from the vulva 


contained numerous gonococci. Bimanual palpation of the pelvic vis- 


cera, with one finger in the rectum, showed involvement of the appen- 
dages. On the right side there was an irregularly-shaped elastic tumor 
attached to the uterus at the upper part, with its free extremity movable. 
On the left side the Fallopian tube apparently ended in fusiform swell- 
ing, which was attached to the side of the pelvis, and was probably an 
enlargement of the fimbriated extremity. About a month later the con- 
ditions had changed considerably. The left ovary and tube were of 
natural size, but the right tube was decidedly enlarged and terminated 
in a very elastic tumor half an inch or more in diameter. The uterus 
was normal to the touch, and all parts were freely movable. The vaginal 
discharge continued. About a month later the tube and ovary on the 
left were unchanged, but considerable improvement had taken place on 
the right side. The case is recorded as an example of the value of 
bimariual examination of the genitalia of young children, and as showing 
that in some cases at least these conditions me to spontaneous recovery. 
Carpenter believes that sterility in adult life may result from such com- 
plications in infancy, and quotes the opinion of Marx, that these infan- 
tile inflammations are apt to commence afresh at puberty and often are 
the real cause of pelvic inflammations of newly married women hitherto 
frequently credited to the husband. 


Pathogeny of Certain Diphtheritic Paralyses—M. E. Rist, chief 
of the laboratory of the Hépital Trousseau (Revue mensuelle des mala- 
dies de l'enfance, September, 1904, p. 391), offers a valuable contribu- 
tion to the discussion touching the true nature of post-diphtheritic 
paralysis. Most pathologists admit that in post-diphtheritic paralysis 
there are coincident lesions of the cord and of the nerves, some holding, 
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however, that these lesions are simultaneous and independent; others 
that the central lesions are primary and the peripheral are secondary; 
while others believe that the central lesions are secondary to the petiph 
eral. Interesting as these findings are, they do not explain why these 
paralyses are produced, despite the early employment of anti-diphther- 
itic serum. In fact, it is the general opinion that such paralyses are 
more frequent since the introduction of the serum treatment, though 
this is probably explained by the fact that many cases are now saved 
which would have died in the pre-antitoxin period before paralytic 
symptoms could develop. 

In this discussion it is important to note that exclusive reference is 
made to the late or so-called post-diphtheritic paralyses. The early 
paralyses are due to the soluble toxin in the blood and are a part of 
the picture of diphtheritic toxemia, both clinical and experimental. 
They are exceptional since the widespread use of antitoxic serum early 
in the disease. The late paralyses appear in from eight to thirty or forty 
days after the end of the acute period of the disease, when all signs of 
local inflammation have disappeared and the mucous membrane of the 
pharynx is completely clean. As Mya has most forcibly insisted, these 

aralyses generally follow in the cases which have been characterized 
y a high degree of toxicity, and especially in those in which a more or less 
marked degree of albuminuria has been noted; and to these Rist adds 
the cases which have shown an abundant formation of false membrane. 
The interpretation of these cases is difficult. Mya has shown (La 
‘wreaei vol. vii., fase. 1, January, 1899) that there is no relationship 
etween them and the experimental diphtheritic intoxication in the 
guinea-pig, in which the paralyses po Be with the general symptoms 


of the acute intoxication. In man, on the contrary, the clinical picture 

of post-diphtheritic paralysis is very clear, and experimentation with 

animals hitherto has never sane tn reproducing it. Beginning with 

the uvula in the tonsillar cases or in the intrinsic muscles of the larynx 

in the primary croup cases, it may remain localized here in the milder 

cases or, in the more severe, spread ey to groups of muscles 
t 


which have their nerve centres in the medulla, or are innervated by 
nerves which have a common origin with those of the muscles of the 
pharynx or larynx, and finally to the extremities. Mya has pointed out 
that in the complete picture of post-diphtheritic paralysis there is a state 
of generalized muscular asthenia, not a true paralysis in the sense of an 
absolute loss of voluntary muscular innervation; the child presents a 
flaccidity, a diffuse muscular hypotonus, associated generally with 
. abolition of tendinous reflexes, but is able to execute, in limited degree, a 
certain number of more or less co-ordinated and complex movements. 
The state of the muscles of the limbs and trunk reproduces very closely 
the clinical picture of the disease of Erb-Goldflamm. 

As Luisada and Pacchioni had previously found, Mya has demon- 
strated that the diphtheritic toxin, like that of tetanus, is capable of 
propagating itself along the nerves to the cord, but he has also found 
that in immunized animals not the slightest motor disturbance has been 
produced by similar experiments, even when large doses of a more active 
toxin were used. Why then should not the use of antitoxin, even in 
massive doses, prevent the occurrence of late paralyses in man? 

Rist believes that part of the truth may be found in Mya’s hypothesis 
that there may be besides the soluble toxin another toxin of endogenous 
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formation, which is active by direct contact with the nervous system 
of the patient in whom it is formed, but inactive in the guinea-pig when 
introduced subcutaneously or intraperitoneally. 

Rist’s experiments have been directed to a study of the toxic prop- 
erties of the bacillary bodies freed as much as possible from their saeite 
toxin. Emulsions of bacilli were injected into the peritonea of guinea- 
pigs and the veins of rabbits. The effects obtained were decidedly 
interesting. The animals resisted doses of 1 to 2 cgm. injected intra- 
peritoneally, but after the injection of 5 cgm. or more they died, almost 
always after a period varying from twelve to twenty-one days. In some 
cases there was only a progressive wasting, leading to death by cachexia; 
in others there was pseudomembranous peritonitis, myocarditis, or 
nephritis; while others presented paralyses. These effects were pro- 
duced in all the cases, despite the use of a considerable dose of anti- 
toxic serum. The paralytic phenomena appeared gradually, and, in 
common with those observed dinically in man, were variable and incom- 
a In the paralysis affecting the hind legs, which was the most 

requent, the animal was inert, lying upon the belly, the two hind legs 
remaining in abduction stretched out upon the ground; when, however, 
it was actively stimulated, the animal siomamiiok to its feet as if to run 


‘and then dropped down again into the position already described. These 
paralyses lasted several weeks if the dose had not been too strong; death 
occurred from paralysis of respiratory muscles after a larger dose of the 
poison. 

These experiments prove, to the author’s mind, that there exists in 
the bacillary protoplasm a substance manifestly toxic, diffusing slowly 


and slow in its action. This endotoxin differs from the soluble toxin, 
against which the serum-producer is immunized. It does not yield to 
the antagonistic properties of this serum, even in large dose. Does the 
existence of this endotoxin explain the resistance offered by certain 
1 0 Ng in man to the therapeutic action of the serum? Rist believes 
that it does. Post-diphtheritic paralyses come on slowly in patients who 
have had abundant false membrane, probably very rich in bacterial 
elements. It is quite possible that the poison of these elements is propa- 
gated along the nerves. But whatever be the mode of propagation, the 
important fact is that it is not arrested by the antitoxin and can exercise 
its injurious influence at a time when the diphtheritic infection has dis- 
appeared. 


A Case of Intussusception with Cure by Sloughing—Irvine M. 
Snow (Archives of Pediatrics, July, 1904) reports a case of intussuscep- 
tion in which the invaginated gut became gangrenous and protruded 
from the anus. 

The child, aged seven months, had the symptoms of ileocolitis, which 
ran a subacute course of sixteen days, when a protruding mass of 
necrotic tissue presented at the rectum. The gangrenous gut was 
ligated and the stump pushed back into the rectum. The patient 
passed gas and fecal matter daily. It was impossible to tell whether 
the specimen was a large or small intestine, so extensive was the necrosis. 
The patient made a perfect recovery. Spontaneous cure by the dis- 
charge of the intussusception is exceedingly rare in a baby under one 
year, there being but four other cases reported. 
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The Mechanism and Treatment of Recent Lacerations of the Pelvic 
Floor—HeEnecE (Monatsschrift fiir Geburtshiiljfe und Gynikologie, 
1904, Band xx., Heft 2) draws attention to lacerations in the perineum 
and pelvic floor which result from a separation of the vagina from the 
surrounding and underlying connective tissue. In many of these cases 
he believes that efforts to protect the perineum and pelvic floor indi- 
rectly bring about laceration by preventing the rapid and easy expul- 
sion of the head. He also draws attention to the fact that occasionally 
severe hemorrhage complicates such lacerations. He believes that 
whatever the variety of laceration its only treatment is immediate 
suture. In 66 per cent. he obtained primary union, which was com- 
plete, and in the other cases partial union by the formation of scar tissue 
which was practically complete occurred. The morbidity of his clinic 
is a high one, because cases are extensively utilized for teaching. The 
use of rubber gloves, although faithfully carried out, has not especially 
reduced the morbidity. He has tried a procedure recommended by 
Zweifel, of thoroughly cleansing the vulva with sterile dry cotton about 
an hour after the expulsion of the placenta. He uses vaginal douches 
for offensive vaginal discharges only. In patients who had tears of the 
pelvic floor and perineum closed by suture a morbidity of 20 per cent. 
occurred—that is, in these patients a rise of temperature to or above 
100° occurred in 20 per cent. He observed, what was frequently seen 
by others, that a patient may have a severe septic infection, and lacera- 
tions which have been sutured may close by primary union. In these 
cases the septic infection occurs through the uterus, usually at the 
placental site, the septic poisoning entering the blood or lymphatics 
directly. 


Acute Yellow Atrophy of the Liver in the Puerperal Period.— 
Coum (Zentralblatt fiir Gynikologie, 1904, No. 34) reports the case of 
a patient in the Breslau clinic who, five days after spontaneous par- 
turition, was taken with high fever and chills. The uterus was thor- 
oughly washed out, and collargol was given by intravenous injection 
without result. Jaundice developed, and the patient finally made a 
somewhat tedious recovery. 

She left the hospital, and three days afterward her husband reported 
that severe jaundice was present and that the patient was highly deliri- 
ous. She was admitted to the medical wands of the hospital, where 
she soon died. 

Upon autopsy the liver was extraordinarily diminished ip size. It 
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was bright yellow in color with reddish areas, and the spleen was not 

Of especial interest was the condition of the pelvic vessels. The 
right spermatic vein was filled solidly by discolored grayish-yellow 
masses. The inferior vena cava as far as the left renal vein was filled 
with an organized yellowish-black material. Both hypogastric veins 
were also occluded. 

So far as the pathology of the case is concerned, it seems most prob- 
able that an infection of the pelvic bloodvessels was the immediate 
cause of the condition in the liver. 


Vaginal Section for Eclampsia.—In the Zentralblatt fiir Gyndkologie, 
1904, No. 34, Maty reports the case of a multipara who had had toxee- 
mia and eclampsia in some of her preceding confinements. On admis- 
sion to the hospital the cervix was undilated, the patient comatose, 
having had convulsions. Operation was performed by grasping the 
cervix on the right and left side with tenaculum forceps, pulling strongly 
downward, making a transverse incision across the junction of the 
vagina with the cervix and pushing the bladder upward and backward. 
The anterior wall of the uterus was then opened above the internal os 
without opening the peritoneum. The membranes were ruptured, 
and the child was delivered by version and extraction. Some hemor- 
rhage occurred, which immediately ceased when the placenta was 
delivered, and the uterus was wenn with gauze. The cervix: was 
closed with five catgut stitches and the transverse incision across the 
vagina with six. ‘The space between the bladder and the uterus was 


drained by a small wick of gauze. The patient made an uninterrupted 
recovery. 


The Effect of Childbearing on Fibroid Tumors of the Uterus.—In 
the Journal of Obstetrics and Gynecology of the British Empire, August, 
1904, Dakin contributes a paper giving the result of his observations 
upon fibroids as affected by pregnancy, labor, and the puerperal period. 

It is well known that fibroids grow during pregnancy. It is uncer- 
tain as to whether growth is most active in the earlier or later months. 
Such growth is usually a true hypertrophy, resembling that of the 
uterine muscle, while in some cases the increase within the tumor is 
due tocedema. The myoma cells increase much more largely than the 
muscular cells proper in most of these cases. 

Fibroids frequently become cedematous during pregnancy, their 
spaces filled with serum or with brownish fluid containing red blood 
corpuscles and lymph cells. Extravasations of blood sometimes occur 
and are accompanied by considerable pain. If pus forms pain is in- 
creased, while oedema only gives rise to little or no pain. The soften- 
ing brought about by cedema often permits spontaneous labor to occur 
by allowing the child to compress the tumor during parturition. 

Fibroids rarely become necrotic during pregnancy, but cases some- 
times occur in which the tumor breaks down in the centre, peritonitic 
adhesions sometimes form, and may cause incarceration and abortion. 

If the uterus rises in the pelvis suddenly, dangerous hemorrhage 
may follow. 

uring pregnancy fibroids almost invariably become flattened. 
This is the result of pressure, increased area of the uterine surface 
VOL. 129, No. 1.—JANUARY, 1905. 12 
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and the adaptability of the softening tumor to its widening base. After 
labor the fibroid again resumes its prominent shape. 

In the great majority of cases the fibroid in the later months of preg- 
nancy so changes its location as to leave the pelvic canal free for the 
passage of the foetus. Remarkable examples of this are reported in 
cases where the tumor filling the whole of the true pelvis has risen spon- 
taneously out of the pelvis, and normal labor has occurred. The pedicle 
of a subserous fibroid occasionally undergoes torsion during pregnancy, 
followed by peritonitis and interstitial hemorrhage. 

When fibroids are situated in the lower portion of the uterus and fail 
to rise above the’pelvic brim they are subjected to mechanical violence 
during labor. 

Dakin describes the case of a patient who had a fibroid growth below 
the pelvic brim attached as low as the internal os. Labor was induced 
at eight months, and a difficult delivery effected by forceps, followed 
by the death of the child. The tumor remained, and the mother had 
two abortions afterward, followed by a fourth pregnancy. In this a 
fibroid the size of an orange was present at the lett cornu. On the right 
side of the uterus just above the brim was a fibroid mass two or three 
inches in thickness. As pregnancy advanced both of these tumors 
became softer and much smaller. bor was normal. After delivery 
the fibroids were more plainly felt, but gave rise to no complications. 
Dakin cites the records of 5500 patients in whose deliveries fibroid 
tumors caused no obstruction whatever to labor. 

During labor fibroids usually are drawn upward as the child proceeds 
downward. In this change there is some possibility of intraperitoneal 
hemorrhage if vascular adhesions are torn. If the tumor is extensively 
damaged it may slough. Very rarely a fibroid which has suppurated 
during pregnancy has ruptured during labor with fatal result. 

The expulsion of submucous fibroids and inversion of the uterus in 
cases of labor complicated by fibroids have also been observed. 

During the puerperal ‘period fibroids usually undergo involution 
along with the normal muscle fibres of the uterus. There are also well- 
established instances of fibroids disappearing after pregnancy. Fibroids 
usually decrease in size after labor by simple atrophy; occasionally 
cirrhotic and other degenerative changes occur. 

Dakin reports two cases in which fibroids were expelled during the 
—— period. In one the tumor was ‘forced out spontaneously 

our days after labor, and in the other the fibroid presented at the exter- 
nal os on the fifteenth day, and was removed. e tumors were about 
the size of an orange and considerably flattened. 

In the writer’s experience, a patient some weeks after the birth 
of a child was taken with hemorrhage and pain, the cause of which 
remained undetected. Her symptoms became so severe during the night 
that the nearest physician was summoned, who found a mass protrudin 
in the vagina. He attempted to remove it, but increased the pain an 
hemorrhage. When the patient was sent to a hospital examination 
showed a ‘ibroid as large as a medium-sized fist attached to the fundus 
by a narrow pedicle. The uterus was inverted. Although the tumor 
was easily removed and the uterus replaced, the patient died of shock. 


The Cardiopathy of Uterine Fibromyoma.—In the Journal of Obstet- 
rics and Gynecology of the British Empire, August, 1904, Witson con- 
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tributes a paper upon this subject which is of direct interest to obstetri- 
cians in view of the common occurrence of fibroid tumors in child- 
bearing women. 

As regards the frequency of lesions of the heart in this class of patients, 
Williams reports in 211 women treated for myomata 8 unoperated 
patients; 3.8 per cent. died, and in 2 of these cases death was due to 
disease of the heart. In 22 autopsies in these cases, 14 on patients 
dying after operation, the heart was normal in 12. In the other 10 
valvular disease, fatty degeneration, hypertrophy, and dilatation, 
atheroma, and diminutive size of the heart were found. Wilson gives 
the notes of 4 cases from the records of the Birmingham General Hos- 
pital, where a pathological condition of the heart or great vessels 
was present and confirmed by autopsy. These patients died after 
operation. He also adds notes of 6 other cases, many of which did not 
come to operation and who did not die, in whom disordered condition 
of the heart and great vessels or thyroid gland was present. In all, 
in 274 patients having fibroids, including polypi, 72 were so seriously 
affected by the tumor as to demand operation. Among these, 46 per 
cent. had some disordered condition of the heart. 

Myomata may indirectly bring about disease of the heart by the 
excessive size of the tumor pressing upon the diaphragm and ribs, pre- 
venting expiration and oxygenation of the blood. ‘The tumor may 
press upon the ureters and cause degeneration of the kidneys. Fibroids 
often produce chronic anemia, which affects the heart muscle. The 
vasomotor nerves may be destroyed through the influence of the heart 
= the nervous system. In some cases of uterine fibroid, hypertro- 
phy of the heart occurs when the tumor has as yet attained only a mod- 
erate size. Large tumors make great demands upon the blood supply, 
and thus bring about hypertrophy of the heart. When a fibroid devel- 
ops in a patient who fie valvular heart disease, compensation often 
fails under the increased strain. 

In the majority of these cases interstitial fibroids are found, sub- 
mucous next in frequency, and rarely subperitoneal tumors. In some 
of the gravest cases the tumors are not very large. General hyper- 
trophy of the uterus is sometimes present with the tumor. 

n dealing with these cases the liability to disorders of the heart 
should be remembered. The use of ergot may greatly increase the 
cardiac strain, and must in many of these patients be omitted. When 
fibroids bring about a weakened condition of the patient they greatly 
increase the liability to sepsis and also to thrombosis and embolism. 


Practical Antisepsis in Teaching Hospitals.—In the Zentralblatt fiir 
Gynékologie, 1904, No. 33, AHLFELD gives the result of twenty-three 
years’ experience in the Marburg clinic. During this time 1000 med- 
ical students and 2000 midwives received instruction. The method 
of disinfecting the hands consists in the free use of soap and water, and 
also the employment of alcohol with vigorous brushing. During this 
time 7000 births occurred and 50,000 vaginal examinations were made. 

One patient during a normal labor, during a movement of the bowels, 
introduced her uncleansed hand within the vagina to ascertain the 
progress of labor. She died of septic infection on the eighth day, and 
the method of infection was subsequently ascertained. 

During this time there were 20 septic deaths in 7000 labors, a mor- 
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tality of 0.286 per cent.; 15 of these patients were examined only by the 
staff of the clinic. Gloves were not used. The 20 septic cases are 
divided into three groups: those infected before admission, death fol- 
lowing Cesarean section, and death following prolonged labor in con- 
tracted pelvis with the induction of labor. 

Of the 20 patients 9 were infected before admission, 7 perished after 
Cesarean operation, 7 showed a form of increasing septic infection after 
long-continued labor; 11 had fever during labor. 

Ahlfeld calls attention to what he terms increasing septic infection. 
Such are cases of long-continued labor, in which the bacteria of the 
genital canal take on unusual virulence and the infection continues and 
increases throughout parturition and the puerperal state. Other obstet- 
ricians agree with him in this observation. 

Regarding his Cesarean cases, he has had 23 operations, with a mor- 
tality of 7. This has resulted from his effort to perform cceliohyster- 
otomy in infected cases where cceliohysterectomy or the total removal 
of the uterus should have been done. One of his fatal cases was infected 
before the operation; another had occlusion of the intestine, and per- 
ished after operation. His comparatively bad results draw attention 
to the necessity for performing the operation early and for the wisdom 
of — to operate in cases that ne been exhausted in prolonged 
labor. 

Of 5 patients who had increasing septic infection after prolonged 
labor, 3 had the induction of labor. These 3 deaths occurred in 300 
operations for the induction of labor and in women who had had labor 
pains for seven, ten, and thirteen days, respectively. 

Ahlfeld’s paper draws attention to the fact that it is possible by strict 
antisepsis to conduct the clinical teaching of obstetrics with a low mor- 
tality rate. His observation regarding cumulative sepsis is a good one, 
and also his demonstration of the danger of Cesarean operation in 
exhausted labor. 


GYNECOLOGY. 


UNDER THE CHARGE OF 
HENRY C. COE, M.D., 


OF NEW YORK. 
ASSISTED BY 
WILLIAM E. STUDDIFORD, M.D. 


Etiology of Cancer.—Lutaup (Rev. prat. d’obstétrique et de gyn., 
1904, No. 5) concludes his studies on this subject with a statement of 
his belief that cancer is not of constitutional origin and that thus far 
there has not been sufficient evidence to prove that it is inoculable or 
contagious. It always has a local origin, due to abnormal cell pro- 
liferation, the initial stage being almost identical with that observed 
in the formation of benign Zneoplasms. 
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The gravity of the prognosis in cancer is due to the absence of enca 
sulation and the involvement of the adjacent lymphatics. Leukemia 
seems to favor the rapid development and dissemination of cancer. 
The practical inference from these facts is that if the surgeon is able 
to operate in the incipient stage of the disease a cure should be obtained. 
The writer concludes with an urgent plea against the popular idea 
that cancer is a disease of constitutional origin, since this undoubtedly 
prevents many patients from submitting to an early operation. 


Treatment of Hemorrhagic Cystitis—Fouiiy (La gynécologie, 1904, 
No. 5) describes a method of treatment which he has adopted success- 
fully in the more severe forms of inflammation at the neck of the bladder 
in which hemorrhage is a constant symptom. He injects into a solution 
containing from one to two drachms of laudanum and half an ounce 
of antipyrin in a quart of sterile water. 


Combined Cancer and Tuberculosis of the Uterus.— WaALLART 
(Zeitschrift fiir Geb. u. Gyn., Band 1., Heft 2) describes three cases of 
this rare condition, adding an exhaustive review of the literature. He 
agrees with Lubarsch and Naegeli that in certain cases tuberculosis of 
the uterus (especially of the cervix) may favor the development of 
cancer, although he admits with Stein that there is probably also 
a predisposition to the latter disease. The writer believes that the 
combination of these two diseases is more common than is usually 
supposed, as would be shown by a more careful microscopic study of 
specimens. 


Lipoma Fibromatosum Uteri.—SrypEL (Zettschrijt fiir Geb. u. 
Gyn, Band 1., Heft 2) describes at length an interesting specimen and 
tabulates ten other cases, some of which were pure lipomata, while 
other tumors contained fibromuscular tissue. 

Reviewing the different theories as to the origin of these mixed neo- 
plasms, the writer offers the view that they are due to fatty degenera- 
tion of connective tissue or muscle elements, and holds, with Merkel 
and Knox, that they are explained by the inclusion of lipoblasts in the 
uterus in embryonic life. 


The Curability of Cancer.—Lomer (Zettschrift fiir Geb. u. Gyn., 
Band |., Heft 2) concludes an extended article on this subject with the 
statement that the repeated curettement and cauterization of cases 
of inoperable carcinoma may result in such an improvement of the local 
condition that a successful radical ——- may subsequently be 
practicable. Due credit is given to the pioneer work of American 
gynecologists, notably Byrne, Baker, and my, who reported 213 
operations for advanced carcinoma of the cervix, with 140 patients 
free from recurrence at the end of five years (!). 


Dissecting Metritis Associated with Diabetes—LizpMann (Archiv 
~ Gyndkologie, Band lxx., Heft 2) reports three rare cases in which 
e regards diabetes as the principal etiological factor, and quotes in 


this connection an autopsy by Israel in a diabetic subject where both 
ovaries were found to be necrotic without any discoverable cause for 
this condition. The direct relation between glycosuria and necrotic 
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processes in the poaneey and abdominal viscera (especially the 
pancreas) is well known. 

Lymphatic Invasion in Cancer of the Uterus.—OLTRAMARE (Annales 
de gynécologie et d’obstéirique, 1904, No. 5) concludes that extension 
of cancer of the cervix to the body of the uterus is rare, and is observed 
only in advanced cases, and that this more often occurs by direct 
continuity than through the lymphatics. The latter are only likely to 
become channels of infection after the vessels at the bases of the broad 
ligaments have become thrombosed, so that a reflux of the lymph cur- 
rent occurs. 

In cancer of the body of the uterus the lymphatics are generally 
involved later in the course of the disease, after the broad ligaments, 
adnexa, and peritoneum have become affected. The iliac, lumbar, and 
less often the inguinal nodes, are thus involved, and, more rarely still, 
those adjacent to the cervix. Visceral metastases, especially hepatic, 
are rarely observed, and are more likely to be due to extension from 
the peritoneum than through the vessels. 

EUFEL (Beitrége zur Geb. u. Gyn., Band viii., Heft 2) in 33 

_—— of cancerous uteri removed by abdominal section at the 

alle clinic, found accompanying lymph nodes in 26 cases; 23 of these 

were examined sninncseaphatiiy, bet metastases were demonstrable in 
only nine instances (27.3 per cent.). 

he writer concludes that the palpation of —— glands in cases 

of cancer of the uterus by no means proves that they are cancerous, 


while, on the other hand, ~~ nodes may be found to be the 


seat of metastasis. The s 
probability of lymphatic invasion. 

The writer de notes the onsen Sut that cancerous nodes may 
undergo spontaneous cure (!), though he admits that they are usually 
the cause of recurrence. He is, however, strongly in favor of the radi- 
cal abdominal operation, though in the cases reported the immediate 
mortality was 21.2 per cent. 


the disease is no criterion as to the 


Gonorrheal Peritonitis in Children—Vanrior (Gazette des hpitauz, 
March 8, 1904) reports the cases of two sisters, aged twelve and ten 
years, who were attacked with a purulent vulvitis, the discharge con- 
taining gonococci. The origin was obscure, but the elder girl was 
affected first and contaminated the younger, who occupied tlie same 
bed. ‘Two days later they developed peritonitis, which gradually sub- 
sided, without operation. Appendicitis was suspected. As there was 
no evidence of accompanying tubal trouble, it was inferred that the 
infection was carried by the lymphatics. ‘The writer calls attention 
to the usual mild course of gonorrheeal peritonitis, though fatal cases 
have been reported. 


Malignant Tendency of Ovarian Cysts—Crrne (La gynécologie, 
1904, No. 4) calls attention to the fact that ovarian cystomata, like 
all neoplasms of epithelial origin, are to be ed with suspicion, 
since they may at any time satiny malignant degeneration, especially 
the papillary variety. He estimates the malignancy of cystomata of the 
— as high as 12 or 15 per cent. Barnsby («id.) places the average 
much higher (56.25 per cent.). 
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Multiple Nevi as a Sign of Malignancy in Pelvic Tumors.—DENUCE 
(La gynécologie, 1904, No. 4) calls attention to Trélat’s observation 
on the presence of multiple nevi of the skin in the neighborhood of a 
cancerous breast, and states that he has observed the same phenomena 
in connection with malignant tumors of the pelvis and abdomen, espe- 
cially ovarian. He says that they are found in the skin over the seat of 
the neoplasm, and constitute a probable sign of its malignant character. 
Reference is made to similar observations by German writers. 


Reflex Muscular Spasms in Genital Troubles.—Gaston (La gyné- 
cologie, 1904, No. 4) has noted certain muscular spasms of the arm, 
leg, and head on percussing the patella tendon in certain neuras- 
thenic females, rarely in males. This reflex, which he calls the frog 
reflex (réflexe ranien), from the resemblance of the movements to those 
of a decapitated frog when the sciatic nerve is stimulated, are observed 
in women after hysterectomy and oéphorectomy, also in those suffering 
from unsatisfied sexual desire. 


Explorative Hysterotomy.—Under this term Bastian (Revue méd. 
de la Suisse romande, La gynécologie, 1904, No. 4) commends a more 
thorough method of exploring the uterine cavity than is afforded by 
the usual dilatation and palpation. Under strict aseptic precautions 
the anterior vaginal fornix is incised and the bladder is separated by 
blunt dissection in the usual manner. The cervix is then split upward 
into the uterine cavity, so that the latter can be Dncenshite examined 
and any operation performed without opening the peritoneal cavity. 


The uterine wound is then sutured with ae, and the vaginal 


with silkworm-gut. If sufficient room is not obtained the posterior 
lip may also be incised, although this is rarely necessary. 


Infection from the Mouth of the Surgeon—MeENpDEz DE LxEon (La 
gynécologie, 1904, No. 4) emphasizes the fact that sufficient attention 
as not been paid to the danger of infecting the abdominal cavity by 
the surgeon ot re talks during an operation. In order to test this point 
he repeated his remarks during a previous laparotomy, speaking into a 
sterilized box. Cultures from the air in this box showed both strepto- 
cocci and staphylococci, while a single drop of the operator’s saliva 
contained 140 different micro-organisms. . 
The writer recommends washing the mouth with an antiseptic solu- 
tion before a clinical lecture and also the wearing of a mouth-mask. 


Necrosis of Fibromyoma after Palliative Treatment.—KvBInyI 
(Zentralblatt fiir Gynikologie, 1904, No. 24) reports the case of a 
primipara, aged forty-two years, with a multiple fibroid filling the lower 
abdomen and causing menorrhagia. Tincture of iodine was injected into 
the uterine cavity to check the bleeding. Two days later the patient had 
a chill, elevation of temperature, and severe pain. ‘These symptoms 
subsided in a week, but the patient appeared to be septic, and it was 
inferred that the tumor had begun to necrose. On opening the abdomen 
fresh adhesions were found, and the fibroid presented a brownish appear- 
- ance. Supravaginal amputation was performed, and it was found that 
there was a necrotic area on the endometrium, with thromboses in the 
vessels extending into the tumor. 
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In the discussion following the presentation of this case before a 
Hungarian medical society, Barsony called attention te the fact that 
there was — a lesion of the uterine mucosa which allowed the 
entrance of infection, since tincture of iodine in itself was a powerful 
antiseptic. He had observed no bad effects -after intrauterine injec- 
tion of the drug unless it entered -the tubes, or caused lesions of the 
mucosa. 

[To the ordinary reader there is only one lesson to be derived from 
this case—not to use iodine at all under the conditions stated. We have 
recently operated in a case of ovarian abscess resulting from an intra- 
uterine ——— of Monsell’s solution within the cavity of a fibroid 
uterus, the patient having general infection and renal complications, 
from which she recovered only after a long illness. Lesions of the 
uterine mucosa covering a sessile submucous fibroid are fraught with 
more or less risk, even when made with the curette under strict aseptic 
precautions.—H. C. C.] 


DERMATOLOGY. 


UNDER THE CHARGE OF 
LOUIS A. DUHRING, M.D., 


PROFESSOR OF DERMATOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, 
AND 


MILTON B. HARTZELL, M.D., 


INSTRUCTOR IN DERMATOLOGY IN THE UNIVERSITY OF PENNSYLVANIA. 


Roentgen Rays in Cancerous and Skin Affections—J. H. Brautn 
(New York and Philadelphia Medical Journal, June 11, 1904) finds 
that in cancer the results of this method of treatment are variable, but 
that the deeper the cancer the greater the difficulty to conquer the 
disease; yet it has been the experience of the author that in nearly all 
the deeper seated cancers (especially of the mamma) the disease comes 
to a period of rest, further development being arrested for a time. Not 
one case of cancer of the breast receded to health under the rays alone, 
but a more or less doughy deposit remains as a dormant focus, which 
at any time may wake up into any degree of activity. In epithelioma, 
rodent ulcer, lupus, and some other diseases of the skin the rays “prove 
an almost certain remedy.” A case of lupus is well illustrated by pho- 


tographs. 


Preliminary Notes Relative to Spark-gap Radiations—H. G. Pir- 
FARD (Journal of Cutaneous Diseases, June, 1904) states that it was 
long ago determined that the radiations from a condenser spark con- 
tained a relatively larger proportion of ultra-violet than any other 
natural or artificial source, an observation first made use of therapeu- 
tically by Goerl, of Nuremberg, who employed aluminum terminals 
with four spark-gaps. Later Piffard introduced a lamp with iron ter- 
minals and three gaps, which bears his name. Up to a very recent date 
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physicists have declared that the cathode rays of the Crookes tube, being 
wholly absorbed by the glass, did not pass through it, but lately Oliver 
Lodge states positively that at least some of the rays do emerge, a view 
that Piffard has long held. Piffard puts forth the hypothesis that the 
rays affecting the electroscope are negative electrons (and not ultra- 
violet undulations), and that their velocity will be found to be much 
less than the cathode rays of the vacuum tube, and still less than the 
unimpeded beta rays of radium. In further confirmation of this hy- 
pothesis Piffard finds that the radiations from the condenser spark dis- 
charge the electroscope when carrying a positive charge, which would 
not be the case if they were purely. ultra-violet undulations. Freund, 
referring to the period of latency that intervenes between the time of 
impact of the spectrum rays and the _—— of cutaneous reaction, 
lays down the law that this latent period varies inversely with the wave 
length of the impinging ray, or, as Piffard prefers to state-it, varies 
directly with the frequency of the undulation. If this holds good as 
regards the velocity of electrons, it would lead us to expect cutaneous 
reaction te appear more promptly than with either the Crookes tube 
or with radium, and Piffard further anticipates that the character of 
the reaction will resemble that which follows the use of a “‘soft” -ray 
tube. In testing these radiations all ideas of compression must be 
abandoned, and the skin rendered anemic by adrenalin in the manner 
formerly proposed by Piffard. 

Treatment of Tylosis Palmaris in Adults——TH. Mryrer (Derma- 
tologische Zeitschrift, May, 1904) recommends the “‘peeling cure” by 


means of Lassar’s paste of naphthol, composed of f-naphthol, 10.0; 
— sulphur, 40; vaselin and soft soap, of each 25, in com- 

ination with carbolized diacyton ointment, made of diacyton plaster 
and vaselin, equal parts, to which is added 2 per cent. of carbolic acid, 
washing with soap and water, massage, and the use of salicylic acid 
preparations. In a note in the same journal Lassar states that this 
treatment, attributed to him, is permanent in results. 


One Hundred Attempts to Inoculate Alopecia Areata—L. Jac- 
queT (La presse méd., December 12, 1903) made the experiments, 
many of them inoculations, and gives some interesting data, but the 
result arrived at is that this disease is not inoculable in any of its varie- 
ties, and that the prophylactic measures recommended by some authors 
are entirely useless and unnecessary. 


Bacilli in Syphilis —L. (Archw Derm. and Syph., Jan- 
uary, 1904) investigates especially the micro-organism of v. Niessen, 
based upon a series of bacteriological investigations made in subjects 
of syphilis. A bacillus similar to that of v. Niessen was observed in the 
blood in twelve out of thirty-five cases of syphilis in the secondary 
stage. The author, however, concludes that its presence has no etio- 
logical relation with the disease. It is found in syphilis, but it is not 
the cause of the disease. 


Psoriasis Arthropathy—Darier (Journal des praticiens, 1903, 
No. 45; Monatshejte fiir Praktische Dermatologie, Band xxxviii., Heft 
11) does not regard the association of psoriasis and arthropathy as 
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accidental, but as a well-characterized, tolerably frequent disease sui 
generis, the. chief symptoms of which differ on the one hand from 
en and, on the other, from all other forms of arthrop- 
athy. e eruption never occurs in small, round foci, but always in 
extensive plaques which are localized by preference in the axille, the 
cleft between the nates, and on the posterior surface of the scrotum, 
and are extraordinarily refractory to treatment. The arthropathy 
appears without any previous infectious disease; several joints are 
simultaneously affected; the course is rapid, and the final result is 
marked deformity. Cardiac sequele do not occur. Many cases 
resemble that form of gonorrhceal rheumatism which is localized 
upon the fingers. a with the Roentgen rays has shown that 
the terminal phalanges of the fingers are completely absorbed, while 


the other phalanges are markedly rarefied. Osteophytes also occur, 
which may lead to ankyloses or luxation of the joints. The etiology 
of the disease is completely unknown. Neither local nor general treat- 
ment produces any effect. 


OPHTHALMOLOGY. 


UNDER THE CHARGE OF 
EDWARD JACKSON, A.M., M.D., 


OF DENVER, COLORADO, 
AND 
T. B. SCHNEIDEMAN, A.M., M.D., 


PROFESSOR OF DISEASES OF THE EYE IN THE PHILADELPHIA POLYCLINIC, 


Empyema of the Frontal Sinus; Orbital Complications Treated by 
Superheated Steam—Dennis (Archives of Ophthalmology, July, 
1904) reports a case treated by the method advocated by Dr. Golovine, 
of Moscow (Archives of O italnatetes, vol. xxvii.). The patient, a 
man, aged fifty-one years, had severe cellulitis of the right orbit, the 
eyelid was closed, and the ball pushed forward, downward, and inward; 

uctuation above. A free opening was made in the upper outer one-third 
of the orbit, resulting in a free discharge of thick, offensive pus. A small 
roughened area of bone was found, also an opening leading into an 
unusually large frontal sinus. Fluids passed into this opening and 
discharged slowly into the nostril, but the sinus could not be thoroughly 
emptied in this way. ‘The opening into the sinus was kept open and 
the thick mucoid discharge washed out. By the removal of numerous 
polypi and the tip of a thickened middle turbinate an effort was made 
to establish a permanent opening into the nostril. After thorough 
irrigation three times daily for six weeks there was no diminution in 
the thick mucopurulent discharge. An opening was then made under 
ether into the frontal sinus, which was found to be 32 mm. in its trans- 
verse diameter. The mucous membrane was curetted as thoroughly 
as possible, and a drainage-tube was passed from the sinus into the 
nose. The opening into the orbit was allowed to close, and irrigation 
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was kept up through the external opening with free drainage into the 
nose. After three months of this treatment the discharge oe. 
Four months later the patient returned with profuse mucopurulent 
. discharge into the nostril. Irrigation through the nostril had no effect 
in lessening the discharge. 

Obliteration of the sinus was then determined upon, and, as chisel- 
ling the anterior portion of the sinus would leave a large scar, the 
method of Golovine was chosen. Under anesthesia a new openin 
was made through the old scar, and superheated steam was allow 
to flow into the sinus. Three applications were made, the total time 
being one minute. ‘The sinus was lightly packed with iodoform gauze. 
There was no reaction following the operation. The packing was. 
— daily and the cavity irrigated with 50 per cent. peroxide of 

y n. 

The patent was under observation for five and one-half years after 
the operation. There was no return of the trouble, no exophthalmus, 
and but little disfigurement, the scar having the appearance of a small 
bullet wound. 

The writer advocates the use of this method in selected cases as being 
easy, safe, thorough, and, with proper precautions, leaving a minimum 
amount of disfigurement. It is not applicable to cases of necrosis or 
where the disease has extended to the brain. It may be used with 
advantage combined with radical operation. 


Observations on the Prognostic and Diagnostic Value of Retinitis 
in Diabetes.—Netr_esHip (Royal London Ophthalmological Hospital 
Reports, June, 1904) believes that the presence of retinal changes in a 
person with diabetes does not point to the probability of early death 
with the same frequency as does the retinitis of chronic Bright’s disease. 
In support of this view he gives the result of observations made upon 
48 patients who had diabetic retinitis or retinal hemorrhage. The age 
of the patients ranged from forty-one to seventy-nine years; 38 of the 
48 are known to have died; 9 died within twelve months of the dis- 
covery of the retinitis, and 11 others during the second year—i.e., 19 
died within two years of the retinitis being discovered. ‘The remaining 
18 died at periods varying between two and eight years, and to this 
number must be added 10 others who were living at dates varying from 
two to ten years from the retinitis. Thus 60 per cent. lived more than 
two years after the eye disease was found, and only about 20 per cent. 
died within one year. This is widely different from the history of 
ordinary renal retinitis (excluding pregnancy cases), in which among 
the author’s own cases less than one-third lived two years after 
the retinitis, and nearly two-thirds succumbed within twelve months. 
The prognosis for life is, therefore, much better in the renal cases of 
all ages (excluding those caused by pregnancy). 

In many of the diabetic cases the retinal degeneration (exudation 
and hemorrhage) increases either steadily or by repeated relapses, even 
when the general condition of the patient has improved. As regards 
improvement of vision, therefore, the prognosis in diabetic retinitis 
shculd be very guarded. 

Since man of the subjects of diabetes also pass more or less albumin 
a doubt has been expressed as to whether the retinitis was not caused 
by coincident renal disease. Nettleship states that there appears to be 
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no ground for doubting that one-half to three quarters of the oe 
of glycosuria in whom retinal complications occur die directly from 
their diabetes and not from any accompanying renal disease, and the 
presumption in these is that the ocular mischief is caused by the prin- . 
cipal malady. 

There is also direct evidence that diabetes alone can cause retinitis 
in cases where the urine is from beginning to end free from albumin. 


Primary Chancre of the Conjunctiva and Interstitial Keratitis — 
Couns (Royal London Ophth. Hospital Rep., June, 1904) reports a 
case of primary chancre of the left lower lid. Eight months after the 
appearance of the sore the left eye became the seat of interstitial kera- 
titis. The writer refers to five other previously reported cases. In 
all these cases the keratitis was confined to the eye on which the primary 
lesion was situated. The association of these two rare affections in 
this group of cases would seem to imply more than a chance coinci- 
dence. tt would suggest that the —— of the primary lesion in 
syphilis to the eye piidiagenes it to become subsequently the seat of an 
interstitial keratitis. The fact that in each case the keratitis occurred 
in the eye on the side on which the chancre was situated and on that 
side only is further in keeping with this suggestion. 

The writer also reports another case which is worthy of record, but 
which differs from the others in that the primary lesion was on the lip 
instead of the lid. ° 

In these cases of interstitial keratitis coming on in acquired syphilis 
it is interesting to note the remarkable variation in the time which 
elapsed between the occurrence of the primary lesion and the onset of 


the ocular trouble. The shortest interval was five months, the longest 
ten years. 


Amblyopia from Disease of the Optic Nerve (Retrobulbar Neu- 
ritis). Its Treatment by Hypodermic Injections of Strychnine.—Roosa 
(Post-Graduate, July, 1904) advocates the use of hypodermic injections 
of strychnine in increasing doses in the treatment of toxic sedaioeniee. 
He believes that the best results are achieved when the injections are 
made in the temporal region, although he was often obliged to make 
the injections in the arm, and in some cases no injections were used, 
but the strychnine was given internally. If this treatment is undertaken 
while reap is a retrobulbar neuritis, before atrophy has occurred, 
a cure is to be expected. Atrophy from syphilitic infection is incurable 
and is of spinal or cerebral origin, and not the result of a retrobulbar 
neuritis. ‘The writer has found the treatment by strychnine effectual 
in purely neuritic cases only. When the disease is of spinal or cerebral 
origin strychnine offers no hope. 


Foreign Bodies in the Eye and their Removal with the Electro- 
magnet.—Marpie (Medical Record, June 25, 1904) records several 
cases, types of the various forms of injuries due to foreign bodies in 
the eye. He states, in conclusion, that an eye in which a piece of iron 
or steel is buried invariably deteriorates, and ultimately becomes blind 
if the foreign body is not removed, unless it becomes completely encap- 
sulated. If the foreign body is in the anterior segment of the eye th 
Haab magnet is almost universally used, at least to get the particle into 
the anterior chamber. ; 
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The injury in the g ~at majority of cases when it is in the anterior 
segment of the eye is not attended with a es of the iris, and the 
occurrence of this complication makes it probable that the forei 


body has noi penetrated the aeegee This symptom is not a reliable 
as made a large or irregular wound in 


one in case the foreign body 
the eye. 

If the foreign body has penetrated into the vitreous or posterior part 
of the globe, localization either with the sideroscope or a-ray had better 
precede any attempt to extract it, especially if the lens is still trans- 
parent. After the particle has been localized it can be removed by way 
of the anterior chamber with the Haab magnet, or by opening directly 
into the sclera near where the particle has been “ne Mey 

If the symptom of pain cannot be elicited with the Haab magnet 
this is to be senna as evidence that there is no foreign body in the 
eye; that it is enveloped, in recent cases, in a fibropurulent exudation, 
or a blood clot, or (in less recent cases) that it is firmly encapsulated, 
that it has passed entirely through the globe, and is lodged partly or 
wholly in the orbital tissues (double perforation). 
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The Chemical Constitution of Bacterial Cells and the Mode of Forma- 
tion of Antitoxins.—The chemical constitution of bacterial cells and 
the mode of formation of antitoxins in the body are subjects which 
to-day are commanding an enormous amount of scientific investigation. 
No contribution to the solution of the question of chemical composition 
has appeared which is more worthy of note than that of Professor V. C. 
VAUGHAN (Journal of the American Medical Association, September 3, 
1904, p. 643). Various of his students have shown the presence of 
carbohydrates, nuclein bodies, proteids, and poisons in the cell sub- 
stance of a number of species of bacteria, and lately he and Wheeler 
have succeeded in splitting off, by means of sodium alcoholate, highly 
poisonous groups from the cell substance of the colon, typhoid and 
anthrax bacilli, and with these groups they have produced neutralizing 
antibodies. Investigation of the colon toxin leads Vaughan to the con- 
clusion that it is composed of a haptophore and a toxophore group, and 
he suspects that the toxin group is a neurin, the reasons Goines both 
chemical and physiological. The part of the colon cell substance which 
is soluble in water is non-poisonous, but it yields a hemolysin and a 
group that splits up the hemoglobin into hematin and a globulin. The 
split-off toxin, thrown into the peritoneal cavity of a guinea-pig, causes 
death, with no evidence of irritation of the peritoneum, within very few 
minutes; but when the sterile germ substance is introduced, the result 
is a hemorrhagic peritonitis, ending in death in from ten to twenty-four 
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hours. Vaughan believes that the colon bacillus is a definite chemical 
compound, in whose molecule has been demonstrated the existence of 
the following groups: nuclein, amido, diamido, monoamido, carbo- 
hydrate, toxic, ea oa and hemoglobin-splitting. Probably many 
other groups and subgroups also are present; and in all the groups are 
attached to one another, forming a highly complex molecule, which 
splits up on lines dependent upon the kind and amount of energy 
applied. Since the force which holds the several groups in the molecule 
varies in strength, some groups are split off more easily than others. 
The cells of the body are doubtless equally complicated in their chem- 
ical constitution, and Vaughan believes that the reaction between a 
bacterium and a body cell is as definitely chemical as that between sul- 
phuric acid and calcium carbonate. If the chemism between a group 
of the one and a group of the other is greater than that which holds these 
groups in their respective molecules, a reaction takes place, the two 
groups form a new molecule, and the injury done to the bacillus or the 
cell depends upon the group that has been abstracted. Without such 
reaction, no body cell can be harmed'by a bacillus molecule, but when 
such a reaction is possible it occurs much more rapidly if the group 
which forms the union is injected after being split off, rather than as a 
constituent part of the complex molecule. This is the reason why the 
toxin and the sterile cell substance produce their results after such 
differing intervals, the colon molecule requiring splitting up before the 
toxic group can become active. Still more rapid is the action when the 
free toxin is injected intravenously and thus reaches the cells of the 
respiratory centre more directly. Assuming this reaction between bacil- 
lus and cell to be true, the formation of antitoxins can be explained; and 
Vaughan offers an exceedingly simple, sensible, and start, explana- 
tion, which, briefly, is as follows: If the chemical attraction between 
the toxin group and a given group in the cell is stronger than that which 
holds these groups in their molecules, they unite and form a saturated, 
stable, new molecule which is not harmful. The cell is injured, but not 
destroyed, and it proceeds to repair itself by splitting off from the nutritive 
substances within the range of its chemism groups similar to that which 
it has lost; but splitting off more than it needs, the excess becomes the 
antitoxin of the blood serum. With the toxin in question, the fatal 
results are explained as follows: The toxin group has a special chemical 
affinity for the cells of the respiratory centre, which are not destroyed 
by the toxin, but a certain number of them are thrown out of commis- 
sion, and if the number be t enough respiration ceases and the 
animal dies. This paper of Dr. Vaughan’s is a very important and 
illuminating contribution to the literature of an exceedingly compli- 
cated subject, and his hypothesis of antitoxin formation appears to have 
a more substantial scientific basis than any other thus far advanced. 


Transmission of Tuberculosis through Flies.—Noticing the number 
of flies that flock about the cuspidors of phthisical patients, Dr. 
E. H. Haywarp (New York and Philadelphia Medical Journal, 
October 1, 1904, p. 643) undertook a series of experiments with 
the common house fly and the blue-bottle fly to determine whether 
or not they may be an etiological factor in tuberculosis. Sputum in 
which the bacilli were known to be present was put into watch-glasses 
and covered with fine wire screens, on which the flies could rest and 
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feed through the meshes without soiling their feet and wings. Six hours 
afterward clean cover-glasses were introduced, and during the next 
three or four hours these became soiled with the flies’ excrement. Exam- 
ination showed tubercle bacilli on each one. That the vitality of the 
bacilli was not impaired was proved by making cultures of the feces on 
glycerin agar and obtaining growths of the organism, and also by injec- 
tion of the feces, rubbed up with sterile water, into the peritoneal cavity 
of guinea-pigs, which developed tuberculosis. The author points out 
that through the agency of flies the bacilli may be carried from the 
sputum of one person and deposited upon the food of another, so that 
the passage from one person’s lungs to another’s alimentary canal may 
be accomplished within a few hours. 


The Copper Sulphate Treatment of Water.—During the few months 
that have elapsed since the publication of the results of experiments 
conducted by Moore and Kr.tLerMAN (United States Department of 
Agriculture, Bureau of Plant Industry, Bulletin 64), on the use of 
extremely dilute solutions of copper sulphate as an algacide in reservoirs 
and cat overgrown with alge and for destroying typhoid and cholera 
infection, many practical applications of the method have been made in 
various parts of the country, with results varying from complete success 
(against alge) to utter failure. The authors gave warning, however, 
that each body of water should be studied separately as a distinct prob- 
lem, and invited consultation in every case of intention to attempt treat- 
ment. Objection has been made in various quarters to the use of even 
so minute an amount as one part of copper sulphate in 5,000,000 of 
water, on account of possible ill-effects therefrom, although the daily 
ingestion of small amounts of that salt is held, rightly or wrongly, by 
most authorities to be free from danger to health. But it is asserted tha 
within a very short time all traces of copper disappear from the solution. 
However this may be with some waters, it is not true with all, for it is 
the experience of the present writer and of probably many others that 
evidence of its presence may still be found some weeks after the treat- 
ment. It is said that the authorities of Elmira, N. Y., added not 1 part 
in 5,000,000, but 1 in 700,000, or about seven times as much, and that 
a litre of the water, taken thirty hours after treatment and concentrated 
by evaporation to a single cubic centimetre, yielded not the slightest 
trace of copper, it having been precipitated after performing its office. 
In this instance, it may be noted, there occurred complete destruction 
of the alge and a diminution of more than 90 per cent. in the number 
of bacteria. In some cases, objection has been raised that, although the 
algee are destroyed, the turbidity persists; but generally the killing of the 
algee is followed by their rapid disintegration, with disappearance of 
turbidity. In other cases a more serious objection is that while certain 
species are destroyed far more easily than others, and although over- 
growth by these may prevent the latter from undergoing extensive multi- 
plication, the disappearance of the easily-destroyed species may remove 
the obstacles to and be followed by an overgrowth of an equally objec- 
tionable but more hardy species. With regard to the bactericidal 
power of colloidal solutions of copper, there are already many remon- 
strances that the original statements appear not to be justified. Among 
those who report against placing any reliance upon this form of treat- 
ment of public water supplies for the destruction of typhoid infection is 
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Professor John H. Long, of Northwestern University, who made an 
investigation of the subject in behalf of the Illinois State Board of 
Health. In a communication from Dr. J. A. Egan, the secretary of that 
board (Journal of the American Medical Association, October 15, 1904, 

..1157), Professor Long is quoted as saying: “While in sterilized water 
in contact with copper the death rate of typhoid bacilli is high, their per- 
sistence for two or three days, and the possible persistence for longer 
periods in larger amounts of water, render the method impracticable for 
use in rendering a suspicious water safe for household use.” Attention 
is called to the fact that typhoid bacilli disappear from ordinary water 
in from one to ten days without treatment, and that, therefore, “‘the 
disappearance of the bacilli forty-eight hours after seeding in a copper 
vessel may be due not only to the action of the copper, but to the natural 
destruction of the bacilli in water.” 


Pus and Bacteria in Milk.—In 1900 it was pointed out by Dr. D. H. 
Bercey that a high cellular and bacterial content of milk appears to be 
associated with some inflammatory process within the udder. Since 
then Dr. Bercey (University of Medical Bulletin, July- 
August, 1904) has studied the milk of several cows during an entire 
period of lactation, in order to obtain information concerning the rela- 
tion of the period of lactation to the cellular and bacterial content. The 
milk of one of the cows selected for observation showed, previous to the 
preceding period of lactation, a slight amount of pus in association with 
staphylococci. That of Cow No. 2, examined for the first time after 
calving, showed no pus, but merely the normal leukocytic content, which 
is equivalent to the presence of not more than ten cells per field of a one- 
twelfth immersion lens. Cow No. 3 was suffering with contagious mam- 
mitis, and her milk after calving showed large amounts of yellow pus 
and very large numbers of streptococci. The milk of all three of these 
cows was examined at intervals of one or two months, until the close of 
the period of lactation, a period of nine months. The results of the 
investigation led to the following conclusions: 1. The occurrence of 
pus in cows’ milk is probably always associated with the presence in the 
udder of some inflammatory reaction brought about by the presence of 
some of the ordinary pyogenic bacteria, especially of streptococci. 2. 
When a cow’s udder has once become infected with the pyogenic bac- 
teria, the disease tends to persist for a long time, soubal y extending 
over several periods of lactation. 3. Lactation has no causative influence 
per se upon the cellular and bacterial content of cows’ milk, although it 
probably tends toward the aggravation of the disease when the udder is 
once infected. 4. Contagious mammitis, the “gelbe galt” of European 
writers, appears to be merely a severe form of mammitis due to a variety 
of streptococci, which, on accout of its chromogenic properties, gives to 
the milk its peculiar golden-yellow color. 
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